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Some New Data in Connection with 
the Metallurgy of Mild Steel. 


At a recent meeting of the Académie des 
Sciences in Paris some data of exceptional interest 
concerning the susceptibility of dead mild steel to 
hardening’ when water-quenched from high tem- 
peratures was presented by two French metal- 
lurgists, Messieurs M. Sauvageot and H. Delmas. 
As a base they used a steel containing 0.09 carbon, 
0.03 silicon, 0.33 manganese, 0.022 sulphur, 0.008 
phosphorus, and 0.11 per cent. copper, made by 
the open-hearth process. After normalising at 
950 deg. C., the material gave, as might be ex- 


pected, 24 tons per sq. in. maximum stress, 18 tons 
per sq. in. yield point, 36.5 per cent. elongation, 


75 per cent. reduction of area, and a Brinell hard- 
ness number of 114. Tensile and impact (Mes- 
nager) test pieces were quenched in water at tem- 
peratures ranging from 950 to above 1,465 deg. 
C., when incipient fusion was setting in, 


At 950 deg. the maximum stress had reached 33.4 
tons per sq. in., and the yield point 24 tons, whilst 
the reduction of area increased to 78.4 and the 
Brinell hardness to 170. With these was associated 
a resilience as shown by the Mesnager of 180 
it.-lbs. The next quenching was at 250 degs. 
higher, that is, 1,200 deg. C., and all the tests 
were from 2 to 6 per cent. lower, except the 
impact, which remained constant. At 1,350 deg. 
C., however, an improvement is shown in the 
maximum stress and yield point, these being 37 
and 32.5 tons per sq. in. respectively, but the 
reduction of area is lowered to 72.7 per cent., 
whilst the resilience, too, is decreased to 140 ft. Ibs. 

Another 100 degs. higher quenching temperature 
1,450 deg. C., results in a further increase in the 
maximum stress and yield point, the former reach- 
ing 48.2 tons per sq. in and the latter 36.8 tons, 
whilst there is a large drop recorded in the reduc- 
tion area, which is now 58 per cent. The resilience 
is lowered to 28 ft.-lbs., but the Brinell hardness 
number still increases with the temperature, and is 
now at 250. This rise is always progressive. 


A further 15 deg. rise brings the steel close upon 
incipient fusion, but it largely influences in the 
test result. The maximum stress rises to 55 tons 
and the yield point to 46.7 tons per sq. in., but 
the reduction of area is very small, and the 
resilience is but a paltry 13 ft.-lbs. A further 
test conducted at a still higher temperature cer- 
tainly sent up the maximum stress by one ton, 
but the figures are virtually the same, the Brinell 
hardness number now having reached 296. The 
authors in their short description state that the 
fractures, quenched at these high temperatures, as 
would be expected, are very crystalline. 

Unfortunately, no real experimental data is 
given, which might have helped metallurgists with 
any explanation as to the extraordinarily high 
tensile tests recorded. Then, too, the publication 
of a few micrographs would have been helpful. 

The question arises, ‘‘ Has such drastic heat 
treatment any commercial utility ’’ For instance, 
would the engineer be able to reduce any given 
section? We consider such a procedure would be 
dangerous, as the general tendency of the 
material is to become fragile or brittle under 
dynamic conditions. To our mind, there seems to 
be a strong relationship between these results and 
those associated with fatigue, and it is perhaps 
here where the real value of the tests may become 
of use in the future. 

It would be of interest if it could be stated in 
the near future as to what extent the carbon can 
be responsible for the changes and whether 
carbon-free iron could be expected to follow the 
same order of results. In other words, do these 
experiments show definitely that a hard allotropie 
modification of iron is responsible for the high 
Brinell and tensile. In this connection it is 
interesting to note that with a Brinell number of 
296 there is usually a tensile strength of from 65 
to 72 tons per sq. in., and inversely with the 55 
or 56 tons maximum stress shown there should 
be a hardness number of about 250. Thus the 
hardened dead mild steel shows a higher Brinell 
hardness for an equivalent tensile strength than 
does a normally treated carbon steel. We hope 
that this research will induce some British metal- 
lurgists to confirm the results obtained by the 
French workers and to carry out others on still 
purer material. 
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American Foundrymen’s Association 
Visit. 
London Programme. 

During the stay of the delegates of the Ameri- 
can Foundrymen’s Association in London, the 
London Branch of the Institute of British 
Foundrymen and the Iron and Steel Institute have 
jointly made the following arrangements for their 
entertainment : — 

Saturday, August 25.—Excursion to Windsor. 
1.30 p.m.—Motor coaches will start from the Hotel 
Cecil, arriving at Windsor about 2.50. 3 p.m.—A 
visit will be paid to the Castle and the State 
apartments, after which the visitors will be enter- 
tained at tea at the White Hart Hotel, Windsor. 
5.30 p.m.—The party will return, reaching the 
Hotel Cecil at 7 to 7.30 p.m. 

Monday, August 27.—9.30 a.m.—Excursion to 
Messrs. J. Stone & Company’s Propeller Foundry 
at Charlton. Luncheon at the Ship Hotel, Green- 
wich. (This excursion is open to the American 
visitors only.) 7.30 p.m.—Dinner at the Hotel 
Cecil, followed by a musical programme. (Evening 
dress optional.) 

The excursion to Charlton and Greenwich is 
limited to the American visitors only, but mem- 
bers of the Institute of British Foundrymen and 
the Iron and Steel Institute are invited to par- 
ticipate in the excursion to Windsor on the after- 
noon of Saturday, August 25 (tickets 10s. 6d. each 
inclusive), and the dinner at the Hotel Cecil on 
the evening of Monday, August 27 (tickets 12s. 6d. 
each, exclusive of wines). 

As this is the first entertainment to be pro- 
vided in connection with the visit of the Delega- 
tion of the American Foundrymen’s Association to 
this country, the London Branch Council of the 
Institute of British Foundrymen earnestly hope 
that as many of the members of the London 
Branch as possible, along with their ladies, will 
accompany the excursion to Windsor and attend 
the dinner at the Hotel Cecil and so help to make 
the arrangements which have been made a 
thorough success. 

In order to facilitate distinction between mem- 
bers of the British and American Associations, it ix 
specially desired that I.B.F. members will wear 
the badge of the Institute on both occasions. Any 
member who is not in possession of a badge may 
obtain one from the General Secretary at 38, Vic- 
toria Street, London, S.W.1. Cheques and other 
remittances should be drawn in the name of V. C. 
Faulkner at the above address. 

It is very necessary that early application be 
made for tickets, and certainly not later than 
August 22, so as to ensure the comfort of all 
concerned. 


The British Cast Iron Research Association. 
Resignation of the Director of Research. 

As reported in our issue of August 2, Dr. Percy 
Longmuir has resigned the office of Director of 
Research to the above Association. This, we 
regret to learn, is owing to a serious break- 
down in health. Dr. Longmuir has now gone 
away to the East Coast for a_ rest, but 
will continue in office until next November. The 
Council are taking steps to appoint at once a 
successor to Dr. Longmuir, so that the research 
work now being carried out can be continued 
without a break. Before Dr. Longmuir finally 
retires he proposes to issue the Bulletin detailing 
the research work he has carried out. 


Catalogues Received. 


Chain Gears.—We have received from Messrs. 
Hans Renolds, Limited, of Didsbury, Manchester, 
an interesting booklet which, in addition to 
setting out the advantages of chain driving, out- 
lines the procedure necessary to follow to select 
a drive for any particular set of conditions. The 
erection and care of chain drives is also dealt 
with. 

Cast-Iron Pipes.—The monthly stock list for 
August is to hand from the Staveley Coal & Iron 
Company, Limited, of Chesterfield. 


Gazette. 


A RECEIVING ORDER has been issued in the case of 
W. Hebden, 2, Victoria Street, late Limmer’s Yard, 
Spalding. 

Ir HAS BEEN RESOLVED that the Lion Engine Com- 
pany, Limited, should go into voluntary liquidation, 
with Mr. H. Holmes, 2, Fenchurch Avenue, E.C., as 
liquidator. 

RADING UNDER THE STYLE of the Rhydal Engineer- 
ing Works, Messrs. W. V. Fleet and W. J. Arnold, 
50, Pelham Road, Ilford, engineers, have dissolved 
partnership. Debts by Mr. W. J. Arnold, who con- 
tinues the business. 

Tue Donston Encrne Works Company, Limirep, 
Dunston-on-Tyne, is being wound up voluntarily. Mr. 
William Frederick King, of 31, Mosley Street, New- 
castle-upon-T'yne, chartered accountant, is appointed 
liquidator. 

At an extraordinary general meeting it was decided 
to wind up the Chatteris Engineering Company, 
Limited, 139-140, Gresham House, Old Broad Street, 
London, E.C., in order to reconstruct the Company. 
It was resolved to appoint Mr. William Driscoll, of 
139-140, Gresham House, Old Broad Street, London, 
E.C., liquidator for the purposes of such winding-up. 

TRADING UNDER THE STYLE of the Saint James’ 
Manufacturing Company, Messrs. W. H. Garbett and 
A. Hollingsworth, St. James’ Square and Coleman 
Street, Wolverhampton, brass and general founders 
and garage proprietors, have dissolved partnership. 
Debts by Mr. W. H. Garbett, who continues the 
business, 

THE LIQUIDATOR appointed in the voluntary liquida- 
tion of United Brassfounders and Engineers, Limited, 
has prepared a_ statement showing liabilities of 
£506,383, of which £51,426 is due to unsecured credi- 
tors, the balance being in respect of claims by the 
bank and others, who hold debentures of the company 
as security. Assets amount to £804,809, from which 
has to be deducted £6,031 for preferential claims, 
leaving assets of £798,778, or a surplus of assets over 
liabilities of £291,393. The unsecured creditors have 
not passed any resolutions, and consequently the volun- 
tary liquidation of the company will continue with the 
liquidator appointed by the shareholders. 


Revised List of Paris Congress Papers. 


The following papers are expected to be read at 
Paris Convention:—‘ A Study of Aluminium 
Bronzes,’’ by MM. Brizon and Galibourg; ‘‘ Making 
American Malleable Castings in Europe,’ by M. 
Gailly; ‘‘ Methods of Testing Castings,” by M. 
Ledesert ; ‘‘ A Rational Method of Constructing Pat- 
terns,” by M. Le Bouteiller; ‘‘ The Devastation and 
Reconstruction of the Foundries in the Liberated 
Regions,” by M. Lely; ‘‘ Malleable Castings,’ by 
M. Pascal; ‘‘ Electric Furnaces,’ by M. Perrin; 
** Results from Mechanical Testing of Castings,’’ by 
M. Seigle; ‘‘ The Foundry Manager’s Task,’’ by M. 
Thomas; ‘‘ Metal for Machinery Castings,’’ by M. 
Pisek (Professor, Ecole Polytechnique Tcheque de 
Brno and President of the Association Technique de 
Czecho-Slovakia) ; ‘‘ The Fatigue Limit of Cast Fron,” 
by Jaime Coll; ‘“‘ Nomenclature for Foundrymen,” 
by M. Lamoureux; Standardising Foundry costs,’ 
by M. Masson (Secretary, Committee on Costs, Belgian 
Foundrymen’s Association); ‘‘ Report on Malleable 
Castings’? (Belgian Foundrymen’s Association), by 
MM. Piedbeuf and Remy; ‘“ Report of Committee 
on Apprenticeship ’’ (Belgian Foundrymen’s Associa 
tion), by M. Varlet. 

English-Speaking Session. 

‘The Graphitisation of Cast Iron,” by E. Adam- 
son; ‘‘ The Necessity for Standardising Moulding 
Sands,’’ by H. Holmes; ‘‘ General Arrangement and 
Maintenance of American Foundries,”’ by H. M. Lane, 

M. Lane & Company, Detroit; ‘‘ The Bonding 
Substance of Moulding Sand: Its Composition, Pro- 
perties and Tests,” by H. B. Hanley, Rochester, N.Y. 
(Official Exchange Paper from American Foundyvr- 
men’s Association); ‘‘ Testing Cast Iron,’ by Dr. 
Richard Moldenke, Watchung, N.J.; ‘‘ Magnesium in 
the Foundry,’ by H. J. Maybrey; ‘‘ Cast Iron,’ by 
O. Smalley 


Patent Abstracts, 

Particulars of Complete Specifications Accepted, fur- 
nished by Mr. Eric Potter, Patent Agent, 27, Chancery 
Lane, London, W.C.2, and Commerce Chambers, 
Parliament Street, Nottingham. 

_ Printed copies of the specifications in the following 
list will be on sale on August 23, 1923. 


MarsHatt, C. Jar ram moulding-machines. 201,239. 


Pritcuarp, P. Foundry moulding-machines. 201.407. 
Pret, H. Vibrators for foundry use. 201,434. 
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Stainless Steel. 
lee Practical Agglicntion in Hydraulic and Steam Plant Problems. 


Stainless steel was discovered by Mr. Harry 
Brearley in the course of a research into the cause 
and cure of erosion of the bore of large guns. The 
discovery had just been launched on a manufactur- 


1. 


ing basis when the war broke out, and during the 
war all available supplies of stainless steel were 
taken up by the fighting services, very largely for 
aero-engine valves. There has therefore been no 
chance for the general engineering trade to acquire 
experience in the use and behaviour of this steel, 
and to-day—with the notable exception of its 
application to cutlery—very few engineers are 
aware of the great value of stainless steel as an 
engineering material. 
For the past ten years Mr. F. G. Bell (engineer 
for Messrs. Brown Bayley’s Steel Works, Limited) 
has been experimenting with stainless steel in a 
variety of steam and hydraulic fittings in the 
lant which he controls, as also with plant in neigh- 
aoe th works, with singularly successful results. 
By the courtesy of Mr. Bell we are able to publish 


SS 


In selecting the material for hydraulic pump 
rams or rods, the following are the prom for 
careful consideration :— 

(1) The material must be insoluble in ordinary 
water, and must not rust or corrode. 

(2) It should offer a maximum resistance to dis- 
tortion due to the pressure on its surface, or, in 
other words, it should be as hard as possible. 

(3) Partly to reduce friction, and partly owin 
to the fact that a relatively rough surface wi 
carry dust and grit, the surface presented to the 
packing must be as smooth and mirror-like as 
possible. 

(4) In the case of high-speed rams, working 
against high pressures, it is necessary to use a 
material having reasonable tensile strength com- 
bined with toughness. 

(5) In order to cut down machining costs, it is 
advisable that the material used shall be of such 
a nature as will allow the hardness called for in 
(2) to be obtained after the machining, apart from 
grinding, has been done. 

(6) In certain cases jt would be a distinct advan- 
tage if the material could be hardened locally, 
leaving parts not subject to wear in a tough con- 
dition. 

(7) The saving in renewals must be high enough 
to warrant the use of the selected material, assum- 
ing for the moment that its cost is above that of 
its competitors. 

Of the metals available, cast iron, chilled iron, 
forged carbon steel, nickel steel, gunmetal, 
phosphor-bronze, delta metal, monel metal and 
stainless steel have all been tried by Mr. Bell, 
whose conclusions are that, in the majority of 
cases, stainless steel is, from every point of view, 
the most satisfactory substance to use, inasmuch 
as it meets all the above conditions. 

In the properly heat-treated condi- 
tion, stainless steel is insoluble in | 
water, and therefore rustless. It is | 
extremely hard, having a Brinell 7 


Fic. 2. Fic. 3. 


results of his experience, which cannot fail to be 
of very real and useful interest to every member 
of the engineering industry. ; 

At the outset it would be advisable to mention 
that the alarmist statements made to the effect that 
stainless steel is difficult to machine, unsuitable 
for highly-stressed articles, unreliable as regards 
its stainless and rustless properties, and prohibi- 
tive in price, need not be taken too seriously, as 
it has invariably been found that, when all the 
facts respecting the proposed use of the material 
have been placed before the steel manufacturer, 
and the steel supplied has been treated in strict 
accordance with his instructions, the results have 
been perfectly satisfactory and the use of the steel 
has proved a sound financial proposition. Under 
certain conditions, stainless steel will undoubtedly 
rust, even when properly heat-treated and 
machined, and this failing will be referred to in 
due course. 


Fic. 4. Fig. 5. 


hardness number 250/450—the exact figure depend- 
ing upon the analysis and heat treatment given. 
The material takes a high polish, which is retained 
—and even improved—when in service, and, owing 
to the structure being uniform, local pitting does 
not occur, as is the case with carbon steel and 
east iron. 

The barrel of a _ stainless-steel] ram may be 
hardened, leaving the end attached to the cross- 
head in the tough condition, thus making it safe 
for the highest pressures and speeds. 

Some ten years ago, Mr. Bell found it necessary 
to consult Mr. Brearley respecting the pitting of 
steel locomotive tubes, and during the ensuing 
conversation Mr. Brearley described his then recent 
discovery—stainless steel. He was so convincing 
that forgings were at once ordered for a pump 
which had been a constant source of trouble in 
respect of its rams and packing. No trouble was 
experienced in machining the rams, and, as a 
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grinding machine was not available, they were 
turned and polished only, in the condition as re- 
ceived, no further heat treatment being given. 
The installation of these rams was an unqualified 
success, and they are in service to-day, after work- 
ing practically night and day all through the war. 

Before fitting the stainless-steel rams, nickel 
steel and special non-ferrous alloy metals had been 
tried, with very indifferent results, the rams having 
to be skimmed up every three months, and the 
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U leathers changed weekly. The stainless-steel 
rams ran for six years before requiring attention, 
and in the meantime the U leathers required 
changing about once in six weeks. In this parti- 
cular instance the rams were 5-in. dia., working 
against a pressure of 2} tons per sq. in., and the 
annual saving due to the substitution of stainless 
steel was estimated at £80, which of course takes 
no account of the indeterminate cost of delays 
incidental to forced stoppages, which the use of 
stainless steel eliminated. 


Fic. 7. 


. Another illuminative example in the same works 
was a hydraulic accumulator working at 3} tons 
per sq. in. and fitted with a ram about 6-in. dia. 
The accumulator was in connection with a very 
important plant, and any interference with the 
supply of pressure water meant a heavy financial 
loss. With previous rams, a breakdown had 
occurred upon more than one occasion, due to the 
ram packing failing; after fitting a stainless-steel 
ram no further trouble was experienced. 


In a pamphlet issued by Messrs. Brown Bayley’s 


Steel Works, Limited, it is stated that, when 
stainless steel is used in intimate contact with 
copper alloys, such as bronze, it is apt to be selec- 


tively corroded. The experience of Mr. Bell, how- 


ever, has been that, in the case of stainless-steel 


rams working in ordinary water, no trouble occurs 
due to the rams working against gunmetal, or 
bronze neck rings and glands; the portion of the 
ram above the gland and exposed to the atmos- 
phere does occasionally show signs of rusting, but 


Fic. 8. 


the working part always retains its pristine lustre. 
If a case arose in which the above statement did 
not hold good, Mr. Bell would infer that the 
particular piece of steel in question was not a 
sound specimen. 

Of course, as is generally known, the rustless 
and stainless properties of the steel are to a cer- 
tain extent disturbed by rough machining, and 
it is always advisable to finish with a fine cut, or, 
better still, by grinding. 

The lack of a satisfactory material for rams 
has led to a retrograde movement by some manu- 
facturers of hydraulic plant. In spite of the well- 
= 


Fic. 9. 


known fact that the frictional losses are consider- 
ably less where leather U packings are used, one 
finds stuffing boxes and soft packings fitted, the 
manufacturers concerned stating that it is the 
lesser of two evils, and that they at least eliminate 
the danger of the U leather giving out at somé 
inconvenient time. This no doubt applies to the 
condition of the average ram. Mr. Bell, however, 
has conclusively proved that, with stainless steel, 
there is no necessity to use soft packings, as a U 
leather may be relied upon to last anything from 
six weeks to twelve months, according to the con- 
dition of service. 

The high tensile strength of stainless steel is a 
factor that is apt to be overlooked, but in substi- 


Fic. 10. 


tuting this material for manganese bronze, etc.— 
in, say, pumps of the direct-acting boiler-feed 
type—the opportunity of reducing the diameter of 
piston and pump rods should be seized, as a con- 
siderable saving in material and packing could 
thereby be made. For purposes such as that men- 
tioned, the maximum tensile strength may be 
taken as 6) tons per sq. in. if the steel] is in the 
hardened and tempered condition. 
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Fig. 1 shows certain of the stainless-steel rods 
and rams at present under Mr. Bell’s observation, 
and in the appended table are given the really 
remarkable results as regards wear and life of 


after a continuous operation of over 1} years. 
A portion of the valve spindle ‘‘ A” (Fig. 4), 
which is exposed to the atmosphere, was noticed 


packing. Example N is interesting, inasmuch as Eo | 
it is in the soft condition (Brinell 217), and there- a 

fore liable to corrode. The remaining examples SEL ON CEE: 

are all in the air-hardened condition, and are 


iving much better results, the surfaces being 

ner, the wear less, and the life of the packing 
longer. Before fitting the stainless rams N, 
ordinary forged-steel rams were used, and with Se eee 
these it was necessary to change the leathers daily, jij 
occasionally two or three times a day. “ 

An interesting example of the value of the steel 
is shown in Fig. 2, which illustrates the drawback , 
rod of a hydraulic press. It will be noticed that Sp 2 See 
there is an internal “‘ hat’ leather, and in similar 
presses, fitted with bronze drawback rods, it was WWAYZAS 
found necessary to change the leather weekly and ; WW UWS 
fenew the rods two or three times a year. The WY 
press shown, however, has been in constant use SN NN SY S 
since January, 1921, and the original leather has 
not been changed. 

Having found stainless steel so suitable for pump 
rods, Mr. Bell’s natural deduction was that it 
would also be ideal for hydraulic valves and seat- 
ings, as the essential characteristics called for are 
practically the same. For the first trial in this SN 
direction, the seating for the working valve of a . mine 
large hydraulic press was selected, the working RNaawy 
conditions being exceptionally severe, due to the 
high pressure used (24 tons per sq. jad and the Fic. 12. 
fact that the valve was closed by hydraulic pres- : , 
sure, regulated through a handing valve under the to be slightly 
control of the press operator. The seating was apert, it was found to be im per as 
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oR i i itting being found 
generally as shown in Fig. 3, and was made a good "© Signs of Tust, corrosion, or paeas 8 
driving Tit in the valve as Bronze seatings com on the parts enclosed by the valve-box. 

worked loose, and had to be changed at frequent pani 

intervals, the material not being strong enough to 

withstand the pressure behind it. The stainless- . | 

steel seating was fitted in 1915, and in 1918 was | 


still tight and in per- 
fect condition as re- ; 
gards its face. The | 

| 


Yl 
direct annual saving KY Yj 
(labour and material) 7 


due to the alteration 
is estimated at not 
less than £120. 
During the war it 
was difficult to obtain 
supplies of stainless 
steel, and no further 


ZY 


— 
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serious experiments AG 
with valves were pro- jin): GS. 
mW ceeded with at these Y | Yj 
works; but in 1918, yy 
in another plant, a wid 
similar stainless-steel GD 
seating to that de- 
scribed above was | 
fitted to a 1,200-ton Ue | 
box, with equally UH" 
good results, and in 
1921 the phosphor- WW, 
Fie. 11. bronze valve was also LY 
replaced with one of Fia. 13. 
stainless steel. This is shown in Fig. 4. The ; : 
bronze valve had required grinding in every three Early in 1919 a small three-throw hydraulic 
weeks, but the stainless-steel valve is still tight pump, working at 30 cwts. per sq. in., was fitted 
Results of Tests. 
Hydraulic 
Mark. Machine. pressure, | Packing. Time under | Wearonram.| Life of packing. 
per sq. in. observation. 
..| Lifting Cylinder | 500 Ibs. ..| Soft ..| 18 months .. None Not changed. 
..| Hyd. Press ..| 500 Ibs. ..| Soft ..| 29months ..| 0.0025 in. 
..| Hot Saw .-| 500 Ibs. ..| Soft --| 29 months ..| 0.002 in. 
..| Hyd. Lift ..| 500 Ibs. ..| Soft ..| 22 months ..| 0.0015 in. Four months. 
..| Hyd. Pusher ..' 500 Ibs. ..| Soft ..| 16 months ../ 0.001 in. Not changed. 
F. ..| Hyd. Pusher ..| 500 Ibs. ..| Soft ..| 22 months 0.0015 in. 
G. ..| Hyd. Press ..| 500 Ibs. ..| Leather | 29 months ..| 0.002 in. 
..| Feep Pump ..| 120 Ibs. ..| Soft ..| 16 months ..| 0.0005 in. 
..| Lifting Cylinder | 500 Ibs. ..| Soft ..| 20months .. None 
..| Hot Saw ..| 500 Ibs. ..| Soft  ..| 29 months 0.0015 in. 
..| 3-Throw Pump | 1} tons ..| Soft ..| 25 months ../ 0.0012 in. 
..| 2-Throw Pump 2 tons ..| Leather | 16months ..| 0.0015 in. 
me xs ..| 2-Throw Pump | 1} tons ..| Leather | 15 months ../ 0.0005 in. 12 months. 
Nee ..| 3-Throw Pump | 900 Ibs. ..| Leather | 38 months ..| 0.008 in. 9 months. 
..| 3-Throw Pump | 900 Ibs. ..| Leather | 23 months .. None 14 months. 
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with stainless-steel suction and delivery valves and 
seatings, as shown in Figs. 5 and 6, the water in 
this case being dirty and gritty. Previously the 
pump had been bronze-fitted, and the valves then 
required grinding in almost daily, as the slightest 
leakage made the outfit inoperative, the capacity of 
the pump being somewhat on the small size for the 
work it had to perform. After fitting the stain- 
less steel, the pump was used at irregular intervals 
till March, 1922, when it required attention for 
the first time, slight leakage being noted. Upon 
examination, it was found that all the suction 
valves were in good condition, but one of the de- 
livery valves was slightly pitted. It was also noted 
that certain parts, other than the working faces, 
were coated with rust, this probably being due 
to the fact that the installation of these stainless- 
steel valves had been a rushed job, and owing to 
this, and also to the fact that a grinding machine 


Fic. 14. 


was not available, they were used in the soft con- 
dition (Brinell 220), being rough machined and 
only polished on the working faces. In order to 
test this theory, the valves and seatings, before 
being replaced, were hardened (Brinell 387), sand- 
blasted to remove scale, and ground on working 
faces, and are again under observation, 

Stainless-steel valves and spindles for hydraulic 
control valves of the type illustrated in Fig. 7 
have been tried, and found to give excellent results, 
the steel being air-hardened to give a Brinell 
hardness of 360/460. 

Figs. 8 and 9 illustrate two valves after two 
months’ service, Fig. 8 being of gunmetal, and 
Fig. 9 of stainless steel. It will be noted that the 
face of the gunmetal valve has been badly 
damaged by grit, etc., lodging on the seat, and also 
by the effects of erosion, whereas the stainless-steel 
valve is as good as when put on duty. 

Apart from the trouble due to the use of unsuit- 
able materials, the design of the average hydraulic 
screw-down stop valve is very unsatisfactory, one 
of the most glaring faults being in making the 
valve and spindle in one piece, as shown in Fig. 10. 
In closing such a valve the tendency is for the 
valve to screw itself into the seating, and the 
bronze spindle shown has an almost perfect screw- 
thread on the face of the mitre, due entirely to 
this action. 

In order to avoid scrapping existing valves, Mr. 
Bell has modified them on the lines indicated in 
Fig. 11, the valve nose, spindle and seating being 


A. B- 
Fie. 15. 


of stainless steel and in other cases the nose only 
being made of steel, as shown in Fig. 12. These 
valves are giving excellent results, but the external 


portion of the spindle ‘‘ A” (Fig. 11) rusts to a 
certain extent. 

From the experience gained with the above 
valves, Mr. Bell has evolved the design shown in 
Fig. 18, which has 
been made standard 
for sizes up to 2 in. 
Such a valve can be 
manufactured at a 
low cost, and has 
all the necessary 
features, with the 
possible exception 
that the path of the 
water takes two 
abrupt turns. The 
spindle and seating 
are turned from 
hardened and tem- 
pered stainless-steel 

WY, bars (Brinell 250/270), 
and the valve is 
machined — including 
screw-cutting — from 
a softened bar, which 
is afterwards  air- 
hardened (Brinell 
360/460), pickled to 
remove the scale, and 
ground on the work- 
ing faces. 

Stainless steel being much harder than the 
materials usually employed for steam valves, to 
determine its complete suitability for the duty it 
was only necessary to test it for erosion, and to do 
this a 1-16-in. steam jet was allowed to play on 
test-pieces, as shown in Fig. 14, chill-cast phosphor 


MW 
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Fic. 17. Fic. 18. 


bronze, cast iron, cast steel and mild steel being 
tested at the same time. After the experiment 
had been in operation for about 50 hours, a dis- 
tinct impression had been made on all the metals 
except stainless steel, and after 200 hours this 
impression had become a deep depression, as will 
be seen on reference to Fig. 15, which shows photo- 
graphs taken of two of the test-pieces at the end 
of the experiment, ‘‘ A’”’ being stainless steel and 
‘*B” chill-cast phosphor bronze (Brinell 116). 

As the result of this test, six 3-in. gunmetal 
valves of the type shown in Fig. 16 were fitted with 
stainless-steel spindles and put into service, but 
the general design of the valves not being by any 
means perfect and the seatings still of soft gun- 
metal, it was thought, despite the fitting of the 
stainless-steel spindles, the valves would leak after 
being in service for a short time. These fears, 
however, proved to be groundless, and all the 
valves are still perfectly steam-tight, the probable 
explanation being that the hard valve spindle, 
retaining as it does a perfectly true surface, has 
a tendency, when closed, to true up any small flaw 
in the seating which may have been caused by 
erosion, etc. 

The co-efficient of expansion of stainless steel 
being less than that of gunmetal, it was found 
that, if a valve was closed when hot. it was some- 
what difficult to open after it had cooled down, and 
this might possibly lead to trouble if stainless-steel 
spindles were used with gunmetal valves of the 
outside screw tvpe, as in this case the variation in 
length would be greater than with the inside screw- 
tvpe shown; no trouble would arise. however, if 
the valve body were of cast steel. In Fig. 17 is 
illustrated the business end of a gunmetal spindle 
after two weeks’ service, whilst Fig. 18 shows a 
stainless-steel spindle after three months’ work. 
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Probably one of the most stringent tests to which 
Mr. Bell has put stainless steel has been its use for 
float-type steam-trap valves and seatings (Fig. 19), 
as the speed of the water passing these valves is 
extremely high and the contact area between the 
valve and seating very small. It is obvious that a 
material to be suitable for such purposes must be 
highly resistant to erosive action, and also hard, 
without being brittle. Nickel steel appears to be 
in general use, but this metal is subject to corro- 
sion, is not particularly hard, and its resistance to 
the erosive action of hot water is low. Stainless 
steel, however, has proved to have all the neces- 
sary qualifications, and traps fitted are still quite 
steam-tight after several months’ service. 

The boilers in the plant under observation being 
old, the feed-check valves are mostly of an early 


Association of German Foundry 
Experts. 


The Secretary of this Association (Verein 
Deutscher Giessereifachleute) informs us that their 
general meeting this year will be held at Hamburg 
on August 22 and 23. At the same time the 
Technical Chief Committee for Foundry Matters 
will also be sitting, before whom Papers will be 
read: (1) ‘‘ Attempts to Clear up the Connection 
Between the Shrinking and Flaws in Cast Iron 
and the Correct Proportioning of the Charge in 
the Cupola,’’ by Prof. Bauer; (2) ‘‘ Segregation 
Phenomena in Cast Iron,’’ by Dr. Kiihnel; and 
(3) ‘*The Training of Foundry Engineers,’ by 
Prof. Schimpke. 


Fic. 19.—Nicken Nicken Steen, anp Starntess Street Stream Trap VaLves 
AFTER Five Monrus’ SErvIce. 


design fitted with gunmetal valves and seatings 
of the type shown in Figs. 20 and 21, and in order 
to maintain them in anything like condition, it is 
necessary to skim them up at least once a month. 
Of the valves shown, Figs. 20 and 21 have been 
in service for two weeks and five weeks respec- 
tively. Bronze or nickel-copper alloy valves would 
naturally give better results, but in the light of 
the success obtained with stainless steel in steam 
valves, it was decided to try this material in place 
of the more expensive alloy. The 
test valves were machined from a soft rolled bar, 
air-hardened and, in order to increase the tough- 
ness, tempered at 450 to 500 deg. C. They were 
then sand-blasted and ground on the face and 
wings. 


Fie. 20. 


Fie. 21. 


GuUNMETAL AFTER 2 WEEKS AND 5 WEEKS 
RESPECTIVELY. 


Besides the usual business agenda at the general 
meeting of the Association the following Papers 
will be read: (1) ‘‘ Reflections on a New Theory 
of the Acid Converter Process,” by P. Laval; (2) 
‘‘ Heat Balance Sheet of the Refining Process by 
Blowing,’’ by Hubert Hermanns; (3) “ Practical 
Working Up and Uses of Light Metals and Their 
Alloys,’’ by K. Hunger,’’ and (4) ‘‘ German Mould- 
ing Sands, Their Testing and Distribution,’ by 
Dr. Behr. 

During the meeting a special foundry exhibition 
will be held arranged by the Association, the par- 
ticular aim of which will be to illustrate ‘‘ The 
Application of Science to Foundry Practice.’’ 

Due to the present hard times and serious situa- 
tion all festivities will be avoided. Further par- 


Fie. 22. 


Fig. 23. 


STAINLESS STEEL AFTER 3 Monrtus. 


Borer Frep-CHeck VALVES AFTER VARIOUS PeRiIops OF SERVICE. 


Figs. 22 and 23 show the two stainless-steel 
valves after they had been in service for three 
months, It will be seen they have not deteriorated 
in any way, the original grinding marks still being 
in evidence. The valve Fig. 22 came out of service 
clean and bright all over, but Fig. 23 was slightly 
rusty on the wings. The difference in appearance 
was possibly accounted for by the fact that Fig. 22 
was polished all over before being put to work, 
whilst Fig. 23 was only polished on the face and 
periphery, the remaining portions being sand- 
blasted only. 

It will be noted that throughout most of these 
experiments sand-blasting has been employed for 
the removal of the scale after heat treatment. It 
has since been found, however, that pickling is 
preferable to sand-blasting. Pickling removes 
every trace of the scale, whilst sand-blasting leaves 
minute particles embedded in the steel, and these 
are apt to set up local pitting. 


ticulars may be obtained from the Secretary of 
the Association, Gervinusstrasse 20, Charlotten- 
burg, Berlin, Germany. 


Patternmakers’ Dispute. 


As a sequel to the strike of patternmakers in Falkirk, 
the National Light Castings Association have decided 
upon a national lockout of patternmakers. The lock- 
out has followed upon a demand by the men in other 
areas for an increase of 6s. per week to bring their 
wages on a level with those which prevailed in the 
Fatkirk area prior to the dispute. 

The Executive of the United Patternmakers’ Society 
are to meet in London to-day. The Ministry of Labour 
has been notified of the dispute, and there are hopes 
that mediation may follow. 
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The Proposed Tests for Cast Iron. 


In the July 1 issue of * The Foundry,’ a 
leader is devoted to the considerations of the 
tentative specification for cast iron which have 
been originated by the Institute of British Foun- 
drymen. In abstract this article says :— 

‘* Probably the most striking of these is the 
low tensile requirements of the specifications when 
the high strength of British cast iron as reported 
by F. J. Cook, in his exchange paper read before 
the Rochester convention of the American Foun- 
drymen’s Association a year ago, is considered. 
The fact that tensile strengths are so much lower 
than what seems to be the commonly accepted 
standards for British cast iron would rie, Ace that 
instead of making the foundries which are out of 
line with British standards toe the mark and pro- 
duce iron of high quality, the specifications are 
lowered to make it possible for even the poorest 
foundrymen to make iron to meet them.  Cer- 
tainly this will not help the British cast iron 
industry as a whole. The advantage of setting 
high standards has been shown by the American 
Malleable Castings Association which raised the 
requirements of its specifications as high as it was 
deemed commercially possible, and as a majority 
of malleable iron foundries showed their ability 
to make stronger iron the requirements were 
increased. In drawing up the specifications for 
high-test cast iron the American Society for test- 
ing materials set a tensile strength figure which is 
considered low by some foundrymen in this coun- 
try; but even this figure of 12.5 tons per sq. in. 
is considerably higher than the strength of 11 tons 
per sq. in. required by the British specifications 
on the 1.20-in, dia. bar, which is approximately 
the diameter of the arbitration test bar used in 
this country. To make a low requirement like this 
when, to quote Mr. Cook, a tensile test going a 
little beyond 13.6 tons would be considered quite 
‘mediocre,’ is hardly justice to those foundrymen 
making a superior quality of iron. The difficulty 
in satisfactorily drawing up specifications for cast 
iron is emphasised by the radical difference 
hetween the British and the American idea im re- 
gard to the test bar. While the American specifi- 
cations require only one size test bar for all 
weights of castings, three different diameters are 
demanded by the British specifications. Of course 
the latter seems the most reasonable method of 
securing a correct estimate of the strength of the 
iron in the casting. The only objection is the in- 
creased expense in making and testing the larger 
bars and the difficulty of directly comparing the 
results secured from the different test bars. Evi- 
dently those drawing up the American specifica- 
tions considered that the benefits to be derived 
from having several different sized bars to repre- 
sent the castings according to their weights do 
not compensate for the difficulties to be encoun- 
tered in having a number of sizes of test bars. 
This is a point which will have to be determined as 
the first step in deciding upon an international 
test bar, and the imternational test bar is the 
starting point of international specifications for 
grey iron castings, which is of such great import- 
ance to firms doing an international business. 

‘Tt is interesting to note that the British 
foundrymen decided the question of including 
chemical requirements by directly stating that the 
amount of any element other than _ phosphorus 
shall not be specified, and only the upper limit for 
phosphorus may be included. Evidently the detri- 
mental effect of phosphorus on the machining pro- 
perties of iron are better appreciated by the 
British than by founders in this country.” 


Mr. Shaw’s Reply. 

Mr. J. Shaw, who was chairman of the commit- 
tee responsible for the tentative specification, has 
taken up the matter in a letter to the editor of 
Foundry,’ of which the following is the 
substance : — 

A perusal of the letter which accompanied the 
copy of the specification would have given the 
answer to some of the points raised. 

Tt is desirable to remember that tests on the 
l-in, sq. bar have been in use in Great Britain 
for over 100 vears. The results obtained in 1823 
by Sir W. Fairbairn, of over 250 tests made on 


51 different British pig-irons are still available. 
Further, considerable data has been collected by 
engineers with the present size bars. 

When the committee of the Institute of British 
Foundrymen decided to put forward not only 
three sizes of bars, but to make them circular in 
section instead of the present square or oblong 
section, it was felt that the minimum loads fixed 
should bear some relation to the loads specified on 
the 1 in. sq., or the 2 in. x 1 in. section bars now 
in use. This has been done, and the Inspecting 
Engineer knows, without calculation, that 1,950 
Ibs. and 1,715 lbs. on the proposed 1.2 in. dia. bar 
is equivalent to 34 cwts. and 30 cwts on the old 
2 in. x lin. x 36 in. bar, or 255 cwts. and 
225 ewts. on the old 1 in. sq. at 12 in. centres. It 
is clearly stated in the circular letter, ‘‘ A forward 
movement to improve the quality may come 
later.”’ 

Dealing with the specific points raised, and 
having given the reason the committee had for 
fixing the tentative loads, we will now compare the 
squares with the present American specification. 
Reduced to the equivalent of their 1.25 in. dia. 
bar tested at 12 in. centres, the comparisons are 
as follows :—Transverse tests for medium castings, 
American, 2,900 Ibs.; British (A), 3,306 lbs.; 
British (B), 2,907 lbs.; tensile tests for medium 
castings, American, 21,000 lbs.; British (A), 
24,640 lbs.; British (B), 20,160 Ibs. From these 
figures, and bearing in mind that the American 
Foundrymen’s Association issued their specification 
in May, 1904, and after nearly 20 years have made 
no advance, and are not yet equal to tests ‘‘ that 
are lowered to make it possible for even the poorest 
foundrymen to make iron to suit them,’’ is it 
not about time the Americans “‘ toed the line ” 
on their side? 

Note is made of the advance made by the Ameri- 
can Malleable Association. We honour them for it; 
but is it not a fact that much of the improvement 
has been due to correct annealing? This has little 
to do with grey iron. The figure of 28,000 Ibs. is 
quoted as being set out in the recently issued 
specification for high-test iron. This is only a 
tentative specification, and was issued principally 
as a justification for the higher price charged for 
semi-steel castings. To quote the specification : 
‘‘Tt is obtained by additions of steel to cupola 
mixtures,’ and does not refer to ordinary grey 
cast iron. 

The surprising feature about this specification is 
the fact that no matter what the thickness of the 
casting (half an inch or three inches) the same 
transverse test is asked for on the 1.25 in. bar 
tested at 12 in. centres. Now, from long experi- 
ence, we know of no metal so susceptible to change 
as a comparative low silicon semi-steel, such as 
would be used under these conditions. It is here 
where the fundamental difference occurs between 
the British and American conceptions of adequate 
tests. 

We may take it for granted from the experi- 
ments of Turner, Cook and others, that the 
greatest strength is obtained when the C.C. is 
round about 0.8 per cent. It will also be granted 
that the variation in the C.C. content of castings 
from the same ladle is due to mass action and cool- 
ing effects on thick and thin castings. For 
example, a 1 in. sq. bar was white and contained 
3 per cent. C.C. and 0.22 per cent. Gr.C. The 
runner, 2} in. dia. from the casting into which the 


.metal was run, was quite grey, and contained 


0.9 per cent. C.C. with 2.3 per cent. Cr.C. 

With these facts to guide us, let us examine the 
American specification. The 1.25 in. dia. bar tested 
at 12 in. centres is used throughout. For the 
medium castings § in. to 1} in. thick a breaking 
load of 2,900 Ibs. is specified. For castings } in. 
thick and under, a drop of 400 Ibs. is allowed. This 
seems reasonable, as the 1.25 in. dia. bar would be 
more open if cast from an iron suitable for thin 
castings; but the drop down to 2,500 Ibs. may also 
be due to the use of an inferior iron. For cast- 
ings over 2 in. thick, the specification asks for a 
breaking load of 3,300 Ibs. or 400 Ibs. more than 
when the bar and casting are both of about the 
same thickness; we should look for a drop here, if 
the 2.900 Ibs. is a fair test for castings 14 in. thick. 
The British Committee have selected the size of 
their bars so that they bear some relation to the 
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thickness of the casting they represent, and call 
for a maximum average load on each size bar. In 
this — they do at least obtain some idea of the 
strength and structure of the metal used. They 
also fail to see that the use of three sizes of bars is 
any more complicated than the use of three dif- 
ferent loads on one size bar. In fact there is less 
liability of error, because both foremen and in- 
spector know that the small diameter bar goes with 
the thin castings, but no one can say in the case 
of a one-size bar with different loads, which belongs 
to the thin casting, if the bars are mixed through 
carelessness. 

In view of the coming meeting in Paris it is as 
well that any points of difference should be known 
and considered before that date. 


Cast-Iron Steam Piping Condemned. 


By James McLacuian. 

As a result of the bursting of a cast-iron pipe 
at Burnley Union Workhouse recently a stoker was 
killed, and the Board of Trade Inquiry Report 
makes very severe comments on cast-iron piping. 
The pipe in question was 6 ft. 23 in. long, and 
had an internal diameter of 6 ins. At the line of 
fracture the thickness varied from 1 in. to 3 in. 
The pipe line was used for conveying steam to 
pumps, calorifiers, and for general purposes, and 
had been in use since January, 1912. Mr. J. A. 
Whyte, Board of Trade surveyor, attributed the 
accident, to the pipe being an unsound casting of 
irregular thickness, which rendered it unable to 
stand the daily variation in temperature, and the 
engineer surveyor-in-chief considered that cast iron 
compared unfavourably with wrought iron or steel, 
not being as flexible, resilient, or able to withstand 
severe strain due to temperature variations and 
water hammer. 

Such a wholesale condemnation of cast-iron 
piping is of grave concern to firms engaged in pipe 
founding. For all kinds of engineering purposes 
cast-iron piping is much used. It has withstood 
the competition of wrought iron and steel for 
many years, and it cannot be condemned because 
one pipe of the tens of thousands that are made 
annually proves faulty. Further, it should be 
remembered that this pipe, which should never 
have been erected, had been in use _ for 
eleven. years. To get at the real value of cast-iron 
piping it is well to consider how improbable it is 
that it would ever have burst had it been of ordi- 
nary quality. 

Cast iron is quite satisfactory for steam pres- 
sures, when the steam is not superheated, up to 
120 Ibs. per sq. in. Wrought-iron pipes are not 
much used in steam pipe ranges except in the 
smaller sizes. Cast iron is less liable to corrosion 
than wrought iron, which makes it specially suit- 
able for water pipes. There is no danger of explo- 
sion with cast-iron pipes that are made in pipe 
foundries. These pipes are cast on end, therefore 
the megal is sound, and as they are machine 
moulded from metal patterns there is little varia- 
tion in thickness, therefore there is no unequal 
stress when in use. The erection of the piping is 
an engineer's and not a founder’s problem, and if 
suitable provision is made for expansion and con- 
traction. due to temperature variations, there is 
practically no danger of fracture. 

To appreciate the Burnley explosion some know- 
ledge of the conditions under which the pipe was 
made would be necessary. In repair and jobbing 
foundries, pipes have frequently to be made very 
quickly from unsuitable patterns. The only way 
in which the founder can ensure regular metal 
thickness is either to make the core in a clay 
thicknessed mould or to try the core in place, re- 
peatedly carding it until the thickness is approxi- 
mately regular. Both methods take much time, 
and are unprofitable unless a special price is given 
The horizontal pouring of the metal, which is usual 
with pipes in jobbing foundries, is not usually the 
cause of defective castings, although. unlike regu- 
lar pipe foundries, there is not always sufficient 
attention paid to the metal. 

The inquiry into the Burnley explosion does not 
prove anything against cast-iron piping as such, 
and it is somewhat remarkable that a porous pipe 
of such irregular thickness should have given such 
long service. 


The Institute of Metals. 


The autumn meeting of the Institute will be 
held in Manchester from September 10 to 13. 

It is expected that the following Papers will 
be presented :—‘‘ The Use of Non-Ferrous Metals 
in Engineering,’ by Lieut.-Colonel Sir Henry 
Fowler, K.B.E. (second annual autumn lecture 
on subjects of practical interest to those engaged 
in the non-ferrous metals industry); ‘‘ The Cause 
of Red Stains on Sheet Brass,’’ by E. A. Bolton; 
Note on “ Brinell Hardness Numbers,’’ by H. W. 
Brownsdon, Ph.D.; ‘‘ The Behaviour of Metals 
under Compressive Stresses,’? by H. I. Coe; ‘‘ On 
the Measurement of the Change of Volume in 
Metals during Solidification,’ by Hikozs Endo; 
‘““The Electrochemical Character of Corrosion,” 
by Ulick R. Evans; ‘‘ The Constitution and Age- 
Hardening of the Quarternary§ Alloys’ of 
Aluminium, Copper, Magnesium, and Magnesium 
Silicide,’’ by Marie L. V. Gayler; ‘‘ Investigation 
of the Effects of Impurities on Copper. Part I.— 
The Effect of Oxygen on Copper,” by D. Hanson, 
D.Se., C. Marryatt, and Grace W., Ford; ‘ Ex- 
periments with some Copper Wire: Cohesion a 
Function of Both Temperature and Cold-work,”’ 
by Douglas H. Ingall; Note on ‘‘ The Effect of 
Small Quantities of Nickel upon High-Grade 
Bearing Metal,’ by A. H. Munday and C. C. 
Bissett; “ Stereotyping,’’ by A. H. Munday and 
John Cartland; ‘“ Hardness Tests on Crystals of 
Aluminium,” by Hugh O’Neill; ‘“‘ A Dilatometric 
Study of the Transformations and Thermal 
Treatment of Light Alloys of Aluminium,” 
by Albert M. Portevin and Pierre Cheve- 
nard; Note on ‘ Effects of Rate and Cooling 
on the Density and Composition of Metals and 
Alloys,” by R. C. Reader, Ph.D.; ‘‘ Crystallisa- 
tion Effect on Galvanised Iron Sheets,” by E. L. 
Rhead and J. D. Hannah; ‘“ Equilibrium in the 
System Gold-Zine (based on Investigations of 
Electrical Conductivity at High Temperatures),”’ 
by Professor P. Soldau. 

Amongst the works to be visited are the Metro- 
politan-Vickers Electrical Company, the Ford 
Motor Company, the Broughton Copper Company, 
Messrs. Mather & Platt, and Messrs. Armstrong. 
Whitworth & Company. 


American Specifications for Cast- 
Iron Gas Pipe. 


Tie American Gas Association has submitted for 
the approval of the American Engineering Stan- 
dards Committee three specifications for cast-iron 
pipe and special castings. 

These specifications were developed by the 
American Gas Institute in 1911, at ~hich time the 
dimensions for bell and spigot castings were 
adopted. In 1913 the Association adopted the 
dimensions for flanged castings, and specifications 
governing the manufacture of all cast-iron pipe 
and specials, which were derived from an old 
standard adopted in 1905 by the American Gas 
Light Association. These again were based on 
seven years’ experience with the standards de- 
signed by the Society of Gas Lighting in 1890. 
It is said that the specifications now under con- 
sideration are in general use for underground gas 
pipe throughout the United States. 

The A.E.S.C. has appointed a large and 
thoroughly representative special committee to 
consider the application for the approval of these 
specifications, and sponsorship for future revisions 
under the regular procedure involving the organi- 
sation of a representative sectional committee to 
consider and develop any changes required. 


Ir IS OFFICIALLY ANNOUNCED from the War Office 
that, with a view to encouraging the use of 30-cwt. 
lorries, fitted with giant pneumatic tyres, the War 
Office will pay a subsidy of £40 a year to all pur- 
chasers of approved vehicles or chassis of British 
manufacture who enrol under the scheme which entitles 
the War Department to purchase such vehicles in a 
national emergency at a price fixed by agreement at 
the date of enrolment. 
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An Apprenticeship Course in Foundry 
P ractice.—LIV. 


By Ben Shaw and James Edgar. 


GEARING.—PART I. 


Gearing is a very large subject to discuss in 
one or two short articles. Many volumes have 
been written on the theory and practice of wheels, 
and the subject is an intensely interesting one. 
It offers a splendid field for original work on the 
part of the engineer, and especially nowadays with 
machine-cut gears. The patternmaker may be 
attracted to a close and comprehensive study of the 
whole subject, but, as a patternmaker, he will 
probably never require other than the most 
elementary knowledge of design. Time was when 
no patternmaker could regard himself as competent 
who could not design and make any kind of gear 
wheel, but, in many pattern shops now, no wheels 
are made from one year to another, and, in those 
in which an occasional wheel is made, the work is 
given to a special man. Yet the apprentice should 
make himself familiar with the making of wheels, 
even if he has to do so in his spare time. It not 
infrequently happens that such a knowledge marks 


of transmitting motion from one shaft to another. 
Very obviously any cylindrical body on which are 
projections at regular intervals will drive another 
cylindrical body with projections at similar inter- 
vals. But, on a closer observation of two properly 
made wheels working, it will be found that there 
is no jerking, that there is indeed continuous con- 
tact, just as though two smooth peripheries were 
rolled against each other. The action may be a 
rolling one, it may be a sliding one, or it may be 
a combined rolling and sliding action; and this is 
one reason why cut gears have largely displaced 
cast gears; an ideal sliding action cannot take 
place between two rough surfaces. A perfect gear 
would consist of two cylinders without projections 
of any kind, the one driving the other by the fric- 
tional contact of their smooth peripheries, but, to 
avoid slipping of the contact surfaces and ensure 
positive driving, the circumferences are provided 
with teeth. This explains why, in a well-made 
pair of wheels, the teeth of one which do not 
appear to exert any driving force on the teeth 


Fig 6 


@ man out as exceptional. In a shop where 
wheel-work is seldom done, the foreman may go 
round all the men and not find one who can make 
a spur wheel and pinion. It is evident, therefore, 
that a man who knows something of wheel-work is 
valuable in many pattern shops, and the appren- 
tice will find in the end that time spent getting an 
elementary knowledge of gearing has been well 
spent. 

It should always be remembered that the profile 
of a plain pinion is exactly the same as a helical 
or worm wheel. It is necessary to say this because 
confusion often arises in the mind of the student 
who regards the various types of gearing as dis- 
tinctive. It is well to regard all modifications 
from the common straight tooth as purely construc- 
tive differences. It is not uncommon for men to 
sav that they can make an ordinary spur wheel 
and pinion gear, bu+ they cannot make a bevel or 
mitre wheel. This amounts to-a confession that 
they have not an intelligent appreciation of the 
most elementary principles of gearing. The old 
millwright school, with a very limited knowledge 
of theory, could make any kind of wheel very 


quickly. 
Rolling and Sliding Actions. 
When the uninitiated see two wheels in mesh it 
appears cursorily to be a very unscientific method 


of the other wheel, but to touch them Mghtly as 
they roll over them. With well-designed gears 
there should be very little noise, as there is no 
knocking. Cut gears are quieter than cast gears 
because they are more nearly perfect. The aim 
should always be to get smooth and perfect 
contact. 
Definitions. 


The students must first get a knowledge of terms 
(Fig. 1). The circle drawn through the outer ends 
of the teeth is called the addendum circle, and 
that drawn at the bottom of the spaces is called 
the root circle. The addendum is the distance 
between the pitch circle and the addendum circle 
measured along a radial line. The pitch circle or 
pitch line is the circumferential line of pitch 
centres, sometimes also called pitch surfaces. The 
pitch circles of two wheels in gear are in contact 
but do not intersect. The dedendum is the dis- 
tance between the pitch circle and the root circle, 
measured along a radial line. The term addendum 
is also frequently applied to that portion of a 
tooth lying between the pitch and addendum 
circles, and the term dedendum, or root, to that 
portion of the tooth lying between the pitch and 
root circles. The working surfaces of the adden- 
dum, or the part of the working surface outside 
of the pitch circle, is called the face of the tooth, 
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while the working surface of the dedendum is 
called the flank of the tooth. The diameter of the 
pitch circle is called the pitch diameter. The dis- 
tance from a point on one tooth to a correspond- 
ing point on the adjacent tooth, measured along 
the pitch circle, is the circular pitch. The fillet 
is, of course, the small radius curve joining the 
flank of the tooth with the root circle, thus avoid- 
ing the weakening effect of sharp corners. The 
circular pitch is the length of the are from the 
centre of one tooth to the centre of the next tooth, 
measured on the pitch circle, while the dimetral 
pitch is the number of teeth per inch of diameter 
of the pitch circle. 


Two General Systems. 


Two general systems of gear teeth are in use. 
called respectively cycloidal and involute. There 
are many modifications of these two systems, but 
these need not be considered in an article of this 
character. The involute is most suitable when the 
shaft centres are not accurately fixed. The 
involute of any curve may be defined as the curve 
described by a point in a cord as it is unwound 
from the original curve, keeping the unwound 
portion of the cord straight. The cycloidal curve 
is the curve traced by a point on the circum- 
ference of a circle as it rolls on a straight or 
curved line. The rack for either an involute or 
oycloidal gear may be described as a series of teeth 
formed on a straight pitch line, while a pinion is 
a small wheel meshing with a rack or larger wheel. 

It is not customary to set out teeth geometri- 
cally in the workshop, instruments called odonto- 
graphs being used to obtain an approximation, 
but the apprentice ought to understand what 
involute and cycloidal curves are, therefore we 
shall briefly consider them. Let it be supposed 
that a cord is wound round the circle A (Fig. 2). 
As the cord is unwound from the point B, a curve 
C, that is, involute, will be drawn. The same 
curve could be developed as follows:—Let A 
(Fig. 3) be the circle and 1-7 be a tangent equal 
in length to half the circumference of the circle. 
Divide the tangent into any number of equal parts 
and divide the semi-circle into the same number 
of equal parts. At points A, B, C, D and E draw 
tangents to the circle, and make Al equal to 1-2, 
B2 equal to 1-3, and so on. The points 1, 2, 3, 4 
and 5 are points in the curve which may be ex- 
tended to any length. Involute gears are single 
curve gears because practically the whole side of a 
tooth is a continuous curve (Fig. 3). 


Involute System. 

Further to explain the involute, let two circles 
A and B, Fig. 4, be drawn, each of which repre- 
sent the root diameters of teeth. The tangential 
line C D represents a cord wound round the circles 
or cylinders A and B. If the circle A is rotated 
anti-clockwise and a pencil is attached to it at the 
end C the involute curve E will be drawn. 
If then the circle B_ is rotated clockwise 
the involute curve F will be drawn. If 
these two curves were then brought into contact, 
by rotating the circles A and B, the point of con- 
tact would be discovered on the tangent C D. 
The point of intersection of C. D. with the centre 
line K L gives the point O on the line of the pitch 
line, or, to be more correct, line of centre, because 
there is no pitch circle on involute teeth. In 
making an actual wheel clearance has to be 
allowed at the roots of the teeth, It does not 
matter how far apart the cylinders are, the 
involute curves remain the same, from which it 
follows that the shaft centres, as already stated, 
may be varied without affecting the sliding action 
of the teeth. In the involute rack the sides of 
the teeth are straight lines making an angle of 
75 deg. with the pitch line. 


Cycloidal System. 

Oycloidal teeth have two distinct curves above 
and below the pitch line, and in the rack tooth 
the two curves are exactly alike. If a disc is 
taken and rolled along a straight line, a pencil 
being held at the edge of the disc, a curve is 
formed which is called a cycloid. If, instead of 


a straight line, the disc is rolled on the edge of a 
cylinder, the curve traced is an epi-cycloid, and if 
it is rolled inside of a holléw cylinder the resultant 
curve is called a hypo-cycloid. 


Cycloidal wheels 


must run at exact centre distances. | Whereas, 
with the involute tooth, all the teeth bear the 
same ratio to the wheels upon which they are 
formed, with the cycloidal system, the ‘ame sized 
rolling or generating circle is used for all sizes of 
wheels. A suitable generating circle for cycloidal 
teeth is one having half the diameter of a pinion 
having 12 teeth, or the smallest pinion in the 
gear. When tne diameter of the generating circle 
is exactly half the diameter of the pitch circle of 
the pinion then the hypo-cycloidal curve will be 
represented as a straight line radiating to the 
centre of the pinion. 

We shall now consider the actual design of a 
tooth, face and flank, with rolling circles. It can 
be done geometrically, but we shall consider the 
practical workshop method. At Fig. 5 AB repre- 
sents the pitch circle of a wheel. It is customary 
to make a thin template like Fig. 6, the inner 
and outer curves being buth cut to the pitch circle 
radius and also a thin template representing the 
generating circle. If the generating template 
is rotated on inner and outer sides of 
the pitch circle template in turn, the curves 
for face and flank of tooth will be drawn 
by a needle inserted at point C. When this has 
been obtained approximate radii are found by 
trial for both flank and face and circles drawn 
passing through the centres of these curves. The 
pitch circle having previously been divided into 
number of teeth and spaces, it is a simple matter 
to complete the lay-out. It does not matter 
whether a wheel is large or small, it is necessary 
to set it out to full size. 

Formule. 

The following formule should be memorised or 
written in a note-book for quick reference. They 
are given in some engineers pocket books, but it 
is a commendable practice for the young pattern- 
maker or moulder to enter all sorts of formula 
and data into a note-book indexing it for handy 
reference. 

3.1416 


diameter of pitch circle x 3.1416 
No. of teeth 


No. of teeth 
diametral pitch 
No. of teeth x Cir. pitch 
3.1416 ‘ 
No. of teeth 
Dia. of pitch circle 


Diameter of pitch circle = 


Dimetral pitch = or, 


3.1416 
Circular pitch 
No. of teeth = Dia. of pitch circle x Dimetral 
Dia. of pitch circle x 3.1416 
Circular pitch 
When a blank wheel is required the teeth being 
machine cut, the following formule is suitable 
for the outside diameter :— 
No. of teeth+2 
Dimetral pitch 
(No. of teeth +2) x Circular pitch 
3.1416 
Thickness of tooth on pitch line=0.48 xC.P., 
1.57 
°F+ Dimetral pitch - 
Height of tooth above pitch line or addendum= 
0.318 x Circular pitch or, Dimetral pitch . 


Working depth of tooth=0.636 x Circular pitch 
2 


pitch or, 


°F Dimetral pitch 
Whole depth of tooth=0.686 x Circular pitch 
2.157 
Dimetral pitch 
Clearance at bottom of tooth=one tenth of 
thickness of tooth on pitch line. 


Bevel Gears. 

Straight toothed wheels are spur and pinion 
gears. But shafts are not always parallel to each 
other, and it may be necessary to transmit motion 
from one shaft to another at right angles to it. 
Instead of teeth being placed on rolling cylinders 
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they are placed on the frustrums of rolling cones, 
and the gears so made are called bevel gears. 
When the shafts are to rotate at a similar speed 
and they are at right angles to each other the 
bevel wheels are of similar size and their pitch 
circles are at an angle of 45 deg. with the shaft, 
hence these are known as mitre wheels. Mitre 
gears are bevel gears, but it is convenient to make 
a distinction between those that transmit a 
similar number of revolutions and those that 
vary. It is not more difficult to draw bevel gear 
teeth than to draw straight teeth. The genera- 
tion of tooth surfaces for bevel gears is accom- 
plished by the rolling of a generating cone in 
contact with a pitch cone. That is the theory. 
To set out either a bevel or mitre wheel a full 
sized section of the rim must be drawn. The 
centre line is projected as at Fig. 7, and lines 
should now be drawn consistent with outer and 
inner faces of the teeth and the piteh line radii, 
or the distance from B and A respectively to the 
pitch lines on the tooth faces. The profile of the 
teeth should be drawn between the radii drawn 
from centre A. 


Worm Gears. 


The axes of worm gears are at right angles. 


. This is one of the most difficult gears to make to 


obtain smooth running and continuous contact. 
There are more badly-made than perfectly-made 
worm gears, but, as more teeth are usually in 
gear at one time than with straight spur and 
pinion gears, flaws are not so evident. Worm 
wheels are so called because the teeth are specially 
adapted to gear with an endless screw called a 
worm. Worms are usually involute although the 
cycloidal form is sometimes used. It is necessary 
to set out two sections of the worm wheel in gear, 
as shown at Figs. 8 and 9, the angle of the worm 
wheel teeth being found by developing the circum- 
ference, as shown by the pitch line of the worm 
AB, Fig. 10, in which BC represents the pitch. 
The angle BAC is the angle required. On the 
worm the sides of the thread are at an angle of 
75 deg. with the axis for a tooth of 15 deg. 
obliquity, which is more common than either 144 
or 20 deg. that are sometimes used, and are 
straight for an involute toothed gear. 


Helical Gears. 


The object of single and double helical gears is 
to obtain continuity of engagement and smooth- 
ness of action. It is claimed that they eliminate 
vibration and enable a greater load to be trans- 
mitted. They run silently. The action jis a 
rolling action, and each tooth forms a short por- 
tion of a screw of varying axial pitch. Simply 
expressed the teeth on a helical wheel are set at 
an angle and at any section of the wheel which 
is parallel with the face, the profile of the teeth is 
exactly the same as the face. 


(To be continued.) 


American Electric Steel in 1922. 


While no records were broken by American 
electric steel furnaces in 1922, the statistics for 
the year recently made public emphasise some 
interesting trends. A year ago it was pointed out 
that 1921 was the first year of marked increase 
both in the proportion of steel castings made 
electrically and in the quantity of electric alloy 
castings. The 1922 record practically duplicates 
the 15 per cent. showing of 1921. In 1911, or 12 
years ago, electric steel castings were only 1.2 
per cent. of the total. The 1922 output of 
154,982 tons was next to the largest ever made. 

Of the total electric alloy ingots and castings 
made in 1922, castings were 14.2 per cent. of the 
total, against 15.9 per cent. in 1921 and only 4.8 
per cent. in 1920. Part of the gain in the last 
two years is due to the use of heat-treated alloy 
castings as substitutes for forgings. This develop- 
ment is, therefore, on a more permanent basis. 

Taking the electric steel industry as a whole. 
the 1922 output, 346,039 tons of ingots and cast- 
ings, ranks third in peace-time operations, and 
the year showed a net gain of 18 electric furnaces. 
In 1920, at 502,152 tons, electric steel was 1.2 per 


cent. of the country’s total; last year it was about 
1 per cent. In 1916 the percentage was but 0.37, 
and 10 years ago it was less than 0.061 per cent. 
The electric ingot production last year was 
191,057 tons, or 0.55 per cent. of all steel ingots. 
This compares with 0.44 per cent. in 1921, 0.85 
per cent. in 1920, and 0.93 per cent. in 1918, the 
last year of the war, which made a record in 
electric steel. 

Not only is the electric furnace likely to main- 
tain its place in the foundry industry, but another 
forward step may be looked for when larger fur- 
naces and cheaper electricity prepare the way for 
larger outputs of high-grade rolled products.— 
Tron Age.” 


“* Moulders ” of the Industry.—No. 13. 


Dr. Swinden was educated at the Central 
Secondary School and Firth College, Sheffield, 
whilst his technical training was received in the 
metallurgical departments of the Universities of 
Sheffield, Stockholm and Upsala. On the comple- 
tion of his course at Sheffield University in 1905 he 
gained the Mappin Medal, and was also awarded an 
1851 Royal Exhibition Scholarship. The three 
years covered by this were spent in research mainly 
concerned with the elements commonly associated 
with high-speed steel. He graduated B.Met. in 
1908, M.Met. in 1909, and D.Met. in 1913. In 
1913 Dr. Swinden was awarded the Carnegie Gold 
Medal by the Iron and Steel Institute. He was 
appointed External Examiner in Metallurgy for 
Sheffield University for the years 1919 to 1921. In 
1908 to 1910 Dr. Swinden was in practice with 
Dr. Longmuir as a consulting metallurgist, and 


Dr. T. SWINDEN. 


in the latter year was appointed chief chemist to 
Messrs. Samuel Fox & Company, Limited, of 
Stockbridge. In 1913 he was appointed their 
chief metallurgist, and in 1919 local director and 
metallurgist. 

His association with the Institute of British 
Foundrymen dates from 1908, when he was the 
honorary secretary of the Sheffield Branch. He 
was the President of this Branch in 1922 and 1923. 
He is also a Past-President of the Sheffield Society 
of Metallurgists and Metallurgical Chemists. Other 
societies which claim his interest are the Iron and 
Steel Institute, Institute of Metals, Society of 
Chemical Industry, Faraday Society, Ceramic 
Society, American Society of Heat Treaters, Cleve- 
land Engineers, Sheffield Society of Engineers and 
Metallurgists, etc. 

Dr. Swinden has contributed to the proceedings 
of most of the British metallurgical societies. 


ne 

a 

Tea 

J 
AUM 


Aucus! 16, 1923. 


THE FOUNDRY TRADE JOURNAL. 141 


Some Notes on Die Castings.” 


By Herbert Chase. 


The primary reason for die-casting is, of 
course, the fact that, as they leave the mould, 
they require little, if any, finishing, since the sur- 
face is smooth and the dimensions can be held to 
close limits. Furthermore, dies are sufficiently 
durable to enable the rapid manufacture of several 
thousand castings with practically no variation 
in size as between the first and the last piece. 

A great majority of the castings made to-day 
are of relatively small size, but zine base castings 
weighing as much as 11 lbs. each have been suc- 
cessfully produced in large quantities, and it is 
believed to be possible to die-cast pieces as large 
as the gear-case used on some of the smaller 
passenger cars to-day. Thin-section curtain-light 
frames, measuring 8 by 28 in., are readily made 
in aluminium alloy. 

These instances are cited simply as a means of 
indicating that the near future may well see some 
interesting developments in, quantity production 
of much larger die-casting than have heretofore 
been thought feasible. 


form in ladles to the 
Separate furnaces are used for preparing the 
aluminium base alloys. These are in the same 
room with the other alloying furnaces, and closer 
to the die-casting machines in an adjacent room, 


die-casting machines. 


Three Types in Use. 

Three general types of die-casting machines are 
employed; a horizontal type used chiefly for the 
smaller castings made in other than aluminium 
base alloys, a vertical type used for larger cast- 
ings of the same character, and an aluminium 
machine used entirely for aluminium-base cast- 
ings. The three types operate on the same general 
principle, but are quite different in appearance. 
All types have the following essential parts:— 
Two members for carrying the two halves of the 
die, so arranged that the dies can be held closed 
under considerable pressure during the casting 
operation and then quickly opened to eject the 
casting; two core-carriers, usually arranged to 
move at right-angles to the direction of motion of 


SEMI- STEEL 


For best results in die-casting, as in most other 
castings, alloys produced from virgin metals are 
used, but a small percentage of scrapped castings 
or material cut from castings in trimming them 
can be used without detriment. 

In the plant of the Stewart Manufacturing 
Corporation, a firm at present building die-casting 
machinery for the Aluminium Products Manu- 
facturing Company, of Owen Sound, Ont., the 
virgin metal is unloaded direct from the railway 
cars, weighed and delivered to a raw material 
stockroom, adjacent to the alloying furnaces. 

The latter are gas-fired and the temperature is 
thermostatically controlled and recorded to pre- 
vent overheating. 

The furnaces used for alloying zine and tin 
base alloys are provided with mechanical stirring 
devices, and are arranged to pour directly into 
_metal ingot moulds carried on an endless-chain 
conveyor, which moves slowly over a long table. 

By the time the moulds reach the end of this 
table the metal has solidified, and the ingots are 
discharged on to trucks. They are stacked and 
the ends painted a distinctive colour to enable 
proper identification of various alloys, and are 
then delivered either to the die-casting machines 
or to temporary storage. 

Largely because of the higher temperatures re- 
quired to melt aluminium alloys, these are not cast 
into ingots, but are delivered direct in molten 


* Extract from the “ Canadian Foundryman,” 


the dies, and a metal pot arranged to be moved 
up to the die, or the die up to it. Each type has 
somewhat differently arranged means for control- 
ling the motion of the various parts. 

The largest and latest type of machine for other 
than aluminium alloys is pictured diagrammatic- 
ally in Fig. 1. In this machine the lower half B 
of the die is stationary, and is rigidly attached 
to the frame A of the machine. The upper half 
C of the die is attached to the sliding head E, 
which is actuated in suitable guides in the frame 
by the toggle linkage F and piston of the air 
cylinder D. When the dies close (they are held 
together under very heavy pressure), the cores 
G and H move transversely on the carriages I and 
J, and assume their proper position in the die. 
At the same time the metal pot K is moved trans- 
versely into such position that nozzle L registers 
with the gate in the die parting and presses tight 
against the die. 

The valve M is then opened; a sufficient length 
of time is given to allow enough molten metal 
(contained in metal pot K) for a single casting to 
enter the chamber N. Valve M is then closed, 
and air under about 300 Ibs. per sq. in. pressure 
is applied to the opening O. This forces the metal 
in N out through the nozzle L and into the die 
under high pressure. The die is vented to per- 
mit the air contained in it to escape so that the 
metal entirely fills the open space in the die. The 


die is watercooled, and consequently the metal 
freezes almost instantly. 


The machine is then 
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reversed, the metal pot moved back, the cores 
moved outward, and the dies opened. 

Into the latter are fitted ejector pins which 
conform to the shape of the die when the latter 
is closed, but which automatically move inward 
as the die opens and force the casting free from 
the die, after which it is removed by hand. The 
dies are occasionally lubricated to prevent the 
metal from sticking. The first casting made after 
lubrication is usually imperfect, and is therefore 
rejected. In some machines a pneumatic vibra- 
tory hammer is used to actuate the ejector pins. 


Stripping Arrangement. 

The dies must, of course, separate a sufficient 
distance to clear the casting and permit of its re- 
moval. The type of machine described above is 
given a rather long stroke for this reason, and is 
used for the deep castings. It will, of course, 
be understood that the metal pot must be kept 
sufficiently hot to keep the metal in the fluid state 
and at such temperature as to make the best cast- 
ing. A pyrometer is therefore used in the metal, 
and a gas fire is so regulated as to maintain the 
desired temperature, and at the same time melt 
new metal as it is added. The fire keeps the 
whole metal pot, including the nozzle, hot so that 
the metal will not freeze and fill the passages 
through which it enters the chamber N. 

It will be noted that the position of the core 
carriages I and J and the metal pot K is con- 
trolled by levers. The position of the latter 1s 
in turn controlled by cams (some of which are not 
shown), while the dies are opened and closed by 
pneumatic means. The cams are attached to a 
shaft or shafts which are in turn driven by belts 
from shafting under the floor. In most cases the 
entire machine is operated by one man, but in 
some of the older types of aluminium machines 
two men are required. 

The horizontal type of machine differs but little 
in principle from the vertical machine. The two 
halves of the die are, however, cam-operated on 
slides inclined about 30 deg. from the vertical 
position. 

The upper half of the die is connected to a bell 
crank, the near end of which is guided by a pin 
operating in a slotted cam. Cores carried by 
cross slides can also be employed in this machine, 
which is often used for die-casting bearings. 

In case it is desirable to have the metal in the 
casting extremely dense, as in the case of a bear- 
ing, the pressure on the metal entering the bear- 
ing is increased. In this case a piston is employed 
in the metal cylinder within the metal pot, and 
this piston is actuated by a second piston of larger 
diameter on which air pressure is applied. A 
pressure of about 1,000 to 1,500 Ibs. per sq. in. is 
used in casting bearings. 

Aluminium Machines. 

The machine for casting aluminium alloys 1s 
quite different in appearance from the other 
machines, but is substantially identical in prin- 
ciple. The halves of the die are pneumatically 
operated in this case, but instead of moving the 
metal pot up to a stationary die, the entire head 
of the machine containing both the die and its 
operating mechanism is moved up to a stationary 
metal pot. 

The metal pot on this machine is closed and 
sealed, and has but a single chamber, which con- 
tains the molten aluminium at a temperature of 
about 620 deg. C. A diagrammatic sketch of the 
metal pot used for the aluminium machine is 
shown in Fig. 2. 

It will be noted that the valve is centrally 
located and seats directly in the outlet of the 
casting. An air pressure of 300 lbs. is main- 
tained on top of the molten metal, but the latter 
can flow out only when the valve is open. The 
walls of the Booe | t are surrounded by a firebox 
lined with firebrick. 

By keeping the aluminium in a closed container 
oxidation is reduced to a minium The metal 
pot is filled with molten aluminium by removing 
the covered plate, which is bolted in place. 

It sometimes happens that metal intended to 
be discharged into the die escapes through an 
opening between the joint made by the nozzle of 
the metal pot or the die. Since it is under high 


pressure, it may fly in almost any direction, and 
cause serious injury. Screens are therefore em- 
ployed to shield operators of adjacent machines, 
and the operating levers are so placed that the 
operator will be out of range. 


Type of Die Used. 

A good idea as to the type of die construction 
employed can be obtained from a brief considera- 
tion of two halves of a die used in casting the 
body of a carburetter. It should be noted that 
there are two large-diameter cores operating in 
a plane parallel to the face between the two halves 
of the die. 

A third movable core containing two pins for 
making holes in the casting is operated in the 
same plane as the other two, but at right-angles 
to them, by means of a slotted plate and linkage. 
Opposite to the last-mentioned core is the gate 
through which the molten metal enters the die 
when it is closed. 

In some dies employed, the projected area, sub- 
jected to a pressure of 300 Ibs. per sq. in., is in 
excess of 70 sq. in. This means that the total 
pressure tending to separate the two halves of 
the die is in some cases in excess of 10 tons. For 
this reason the dies must be held securely in the 
machine, especially since any springing will not 
allow the metal to issue from the die, but will 
change the dimensions of the casting. This is 
one reason for employing the heavy type of 
machine used. 

From the casting machines the castings are 
taken to a first inspection department, where they 
are gauged and inspected for cracks or porosity. 
Some castings are here purposely broken with a 
hammer to determine first whether any weaknesses 
due to hidden flaws have developed, and, second, 
to enable the inspector, by observing the character 
of the fracture, to determine whether any weak- 


nesses exist. 
To Discover Defects. 


If defects are discovered in several castings, it 
is usually possible to determine the cause and 
correct it at the casting machine before any con- 
siderable portion of the product has been ruined. 
In this department any individual castings which 
have not filled out or are defective in any way 
are thrown out. 

In the first inspection department at the Owen 
Sound Plant, Canada, it is not necessary to break 
any of the aluminium castings, since flaws which 
may exist in these are large enough to be seen 
readily by the inspector. 

Castings which pass the first inspection go to 
the cleaning stock-room, from which they are 
issued to workmen who operate the various types 
of cleaning tools employed. In these operations 
fins and runners are removed, together with any 
die marks which may remain. In some cases the 
piece is simply pressed through a finishing die 
which removes fins and runner, but in some cases 
a lathe operation, a slotting machine, or a band 
saw is used to good advantage. In one portion 
of the cleaning department a number of grinding 
and buffing wheels are employed. 

From the cleaning rooms the castings go to a 
final inspection department, where they are finally 
gauged or given in some cases simply a visual 
examination. The castings are then sent to the 
packing room, where they are counted by hand 
and boxed for shipment. 


Laboratory Checks. 

A laboratory in which many chemical and 
physical tests are conducted is in charge of a 
metallurgist. It makes not only routine tests on 
sample castings, alloys and metals used in making 
the castings, but conducts research work and 
issues to the factory instruction regarding the 
alloy to be used and the temperature in which it 
is to be cast. It is quite largely through the 
efforts of this department that it has become f0s- 
sible to make many castings which heretofore 
were considered impracticable. Die materials 
have also been investigated, and many improve- 
ments in die materials have resulted. The selec- 
tion of a proper steel and the correct heat treat- 
ment is, of course, most important. The life of 
the dies has in some cases been increased from 
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10,000 castings to 100,000 or more. By so de- 
signing the die that parts which wear can be easily 
renewed, it is possible to make dies which will 
last almost indefinitely. 

Chrome vanadium steels have been found to 
resist heat and wear and make excellent material 
for many dies. 

Zinc Base Alloys. 

The zinc base alloys called white brass are ex- 
tensively used in die-casting work, and are among 
the cheapest in cost. These alloys contain, as a 
rule, from 84 to 92 per cent, zinc, 2.5 to 4 per 
cent. copper, 5.5 to 12 per cent. tin, and 0.3 per 
cent. aluminium. One standard alloy much used 
contains 91.4 per cent, zinc, 2.6 per cent. copper, 
5.7 per cent. tin, 0.3 per cent. aluminium. 

The physical properties of zinc base alloys vary 
considerably with the section of the casting and 
temperature at which it is made, as well as with 
the chemical composition. In general, the tensile 
strength of these alloys runs from 9 to 105 tons 
per sq. in. They have but slight elongation 
and are comparatively brittle. The brittleness 
increases with the age of casting. The sclero- 
scope hardness varies from 16 to 22. The zinc 
base alloys are not affected by petrol, but cor- 
rode to some extent when exposed to the weather, 
and especially to moisture. Corrosion is lessened 
by polishing, and can, of course, be prevented 
entirely by nickel plating or lacquering. 


High Tensile Strength. 

The aluminium base alloys usually referred to 
simply as aluminium are made with a number of 
different compositions, but the No, 12 alloy, which 
contains 92 per cent. aluminium and 8 per cent 
copper, is the standard alloy which is most used. 
It has a tensile strength of 10 to 11 tons per sq. 
in., 2} to 3 per cent. elongation. The elongation 
increases and the strength slightly decreases when 
the copper content is lowered. The alloy stands 
shock well, that is, it is not brittle if the copper 
is kept below 12 per cent. The scleroscope hard- 
ness varies from 16 to 22. The usual aluminium 
alloys are medium in price, and are used exten- 
sively for casting curtain light frames. They 
stand weathering well, that is, are not easily cor- 
roded, unless exposed to alkalies or salt solutions. 

A great many other alloys can be used to advan- 
tage for special purposes, but the alloys referred 
to are those used in a large percentage of cases. 

Conclusion. 

In connection with the design of parts to be 
die-cast, the following points should be borne in 
mind : — 

1. Avoid undercuts on inside surfaces so far 
as possible. 

2. Allow, in the case of aluminium, for a draft 
of 0.005 in. per in. of length and diameter of 
cores. On white brass cores allow a draft of 
0.002 to 00.003 in. per in. 

3. Uniformity of section tends to prevent crack- 
ing. When thick and thin sections are necessary, 
the transition from one to the other should be as 
gradual as possible. 

4. Allow fillets whenever possible. Even a very 
slight fillet is better than none at all. 

5. The minimum thickness of section practicable 
varies considerably with the area of the section. 
One-sixteenth in, is usually the practical mini- 
mum in the case of aluminium and 1-32 in. in 
white brass, but thinner sections have been cast 
in some cases. 

6. The minimum size of hole which it is prac- 
ticable to cast in aluminium is about 1-16 in. 
when the hole is not more than } in. deep or 
3-32 in. for hole 3 in. deep. In the case of white 
brass a 1-16 in. hole is practicable if the length 
does not exceed } in., while a 3-32 in. hole of 
almost any length can be cast readily. 

7. The use of knife edges should be avoided. 


Metallurgy at Manchester University.—The Metal- 
lurgical Department of Manchester University will 
take formal possession of its new quarters on Sep- 
tember 11, during the visit to the City of the Insti- 
tute of Metals. Sir George Beilby, formerly head 
of the Fuel Research Board, who himself had con- 
ducted important work on the effect of cold work 
on metals, will open the new department. 


The British Cast-Iron Research 


Association. 


Monthly Circular.—No. 19, 

Shrinkage Defects Research._Experimental 
castings are continually being made in various 
foundries; these are being tested under conditions 
to obtain definite data in respect of chemical and 
physical properties. Important results bearing 
upon draws and shrinkages are being obtained. 

Foundry Sand Research.—Important arrange- 
ments are being made for carrying out a thorough 
investigation upon foundry sands. The work will 
probably be done at the Birmingham University 
and in one of the large foundries. The Bureau 
are issuing a complete bibliography of sand 
literature. 

Cast Iron to Resist Sea Water.—A joint research 
with the Electrical Research Association is being 
arranged to carry out this important work. It is 
estimated that the experimental work will occupy 
about two years, and will be carried out at the 
coast and in tidal rivers The results of such 
work will be very beneficial to the electrical 
industry and our own members. 

Internal Combustion Engine Castings.—This 
research, carried out jointly by this Association, 
the Motor Research Association, and the Motor 
Cylinder Research Association, is reaching a stage 
when some _ beneficial results should accrue. 
Engine cylinders made in this country and abroad 
have been examined and reported upon. Test 
castings to variable specifications have been made, 
and are now being subjected to test. 

Cast-Iron Moulds for Bottle Making.—This joint 
research with the Glass Research Association is 
progressing, and test moulds are now being ex- 
perimented upon and tried in special bottle-making 
machines. 

Malleable Cast Iron Research.—It should not be 
necessary to report every month that the progress 
of this very important work is hampered by the 
lack of support given by the malleable industry. 
Malleable ironfounders should call a conference 
and discuss the position of their industry. The 
Bureau Bulletin gives a complete bibliography of 
the literature upon malleable iron as published 
since 1722, which is very interesting reading. 

Standard Specification for Grey Iron Castings.— 
The Association consider that the time has arrived 
when a standard specification for grey iron cast- 
ings should be drawn up, and steps have been 
taken to have this carried out in conjunction with 


the B.E.S.A. 
Membership. 


The gradual increase in the membership is verv 
gratifying; the increase during the past month 
has been exceptionally good, and places the success 
of the Association’s future work beyond doubt. 
With trade improving, ironfounders are recognis- 
ing the necessitv of membership, and it only needs 
the present number to be very materially increased 
to enable the larger research work to 


commenced. 
Suggestions for Research. 


Members have assisted the Research Committee 
by making suggestions for research to be carried 
out. These have been of very great value; the 
field for foundry research is so great, there are 
so many problems to attack, that members should 
advise the Association as to the problems they 
consider are of the most urgent importance to 
industry. 

Take, for instance, cupola practice. The Asso- 
ciation has assisted a large number of members in 
their cunola melting methods, yet it is very 
remarkable to find the very variable conditions 
under which this is carried out; there is no stan- 
dardised practice. Here is a wide field for work 
by the Association, and of vita] interest to every 
grey iron founder in the country; and yet, due 
either to apathy or to the peculiar foundry con- 
servation, he holds out in joining the Association 
and obtain its advice. 


Hunter & BREEDEN, 23, College Hill, Cannon Street, 
London. E.C.4, have been appointed London agents 
for A. T. Becks & Company, Limited, metal merchants, 
etc., of 54, Clement Street, Birmingham. 
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Institute of British Foundrymen. 


THE MANUFACTURE OF STEEL 
CASTINGS.* 


Mr, F. A. Melmoth’s Reply to the Discussion. 


In a written communication Mr. Melmoth.states 
that Mr. Stobie’s account of his experience with 
a short run casting is very instructive and inter- 
esting, and undoubtedly suggests that the com- 
monly-held opinion amongst steel foundrymen, 
that converter steel is more fluid at approximately 
equal temperatures than electric steel of similar 
composition, is founded on something more solid 
than imagination. His unslagged wild steel 
would be in an almost equivalent condition to 
blown metal, and his treatment of it with ferro- 
silicon and aluminium would give him a material 
very nearly comparable to converter steel. This 
episode appears to add weight to the theory of 
increased fluidity due to the presence of dissolved 
oxides. He (Mr. Melmoth) had carried out an 
almost similar procedure during some experiments 
in regard to the continuous working of electric 
furnaces. The scrap material was melted in one 
furnace and in its wild over-oxidised condition 
was poured into a ladle, to which was added a 
small addition of aluminium and _ferro-silicon. 
The metal was then poured into a second furnace 
over the lip of the ladle, and refining carried out. 
It was a matter of surprise to him to find that this 
operation, with a metal containing almost the 
minimum percentages of carbon and manganese 
content, could be carried out without a large 
skull forming in the ladle. In almost every case 
it poured out perfectly cleanly and left no skull. 
This he considered, completely confirmed Mr. 
Stobie’s observations in the case in question. 


Synthetic Sands. 

With reference to synthetic sands for moulding 
purposes. It is, of course, hardly possible to 
produce a sand, by the short period of milling 
economically possible, which possesses every good 
property of the highest quality Belgian naturally- 
bonded steel sands, but perfectly satisfactory 
results are obtained with the type of sands 
mentioned in the Paper, and the sand leaves the 
surface of the casting quite easily, giving a smooth 
finish. Quantities of naturally bonded sands have 
been used without any improvement being 
noticeable. 

Mr. Poole can be assured that the fullest con- 
sideration is nowadays given to the importance of 
after treatment, the Paper giving a few examples 
showing the results to be obtained by a rather more 
ambitious form of treatment, than the everyday 
annealing to which steel castings are subjected. 
It is generally found that the contraction to he 
allowed when using electric steel is slightly higher 
than in the case of converter steel. 

In reply to Mr. Rhydderch, it can be stated 
that in this country, the converter was superseded 
during the war in many cases by the electric fur- 
nace, not owing to any increased ability of the 
latter to run thin sections, but owing to an acute 
shortage of pig-iron coupled to an enormous supply 
of scrap material in the form of turnings and 
borings, which, being low in price, and adapted 
perfectly for electric furnace operation, caused 
many people to instal electric furnaces. It is the 
opinion of very many practical men that the very 
pure forms of electric mild steels are sluggish in 
running, and there is no doubt that there is some 
foundation for this opinion. 

With reference to the question of temperature 
determination, an optical pyrometer is the only 
really available one for such high temperatures 
as exist in steel melting, and as Mr. Rhydderch is 
aware, the real difficulty in their use for the pur- 
pose, is the obtaining of the essential ‘‘ black body 
conditions ” in actual practice. Figures obtained 
from the metal in the furnace are affected 
markedly bv wall temperatures, slag, etc., and if 
taken on the stream of metal flowing into the 
ladle, by films of slag on its surface, and the vary- 
ing effects of surrounding objects. In any event, 
no figures that he (Mr. Melmoth) had been able 


* A Paper read at the Manchester Conference of the Institute 
of British Foundrymen. : 


to obtain, had in his opinion been sufficiently 
reliable to be allowed to affect any judgment on 
such a question as comparative fluidity. 


Aluminium in Steel. 

The effect of aluminium in his experience 
depends to a large extent (1) as to how it is added, 
and (2) on the condition of the steel at the time 
of the addition. It should not be imagined that 
aluminium can be safely added in large quantities 
with a view to turning badly made steel into good 
steel. If this is done, it results in the formation 
of large quantities of aluminium oxide, and a 
consequent deterioration of the material in 
physical properties. Its usual, and only permis- 
sible use in steel castings, is its addition in small 
quantities to previously correctly made and 
finished steel, as an additional safeguard against 
mould-effects on the steel during casting. 

The remarks regarding the variable effect of 
heat treatment on converter and electric were the 
outcome of close~observation on a large quantity 
of both types of material, and was made in the 
hope of creating discussion on the point, which 
would have tended towards the confirming, or 
otherwise, of my deductions. It is to be regretted 
that at the time of writing the Paper he was 
unable to obtain comparative micro-photos to 
illustrate the point. 

Witk reference to Mr. Faulkner’s remarks, it 
is very probable that the metallurgist does not as 
a rule admit any difficulty in getting aluminium 
into the steel. Indeed, there ought to be no 
difficulty, although in many cases it is a fact that 
a large proportion of the added aluminium, owing 
to careless manipulation, is absorbed by the slag 
rather than the metal. The reply to Mr. Rhyd- 
derch in this connection gives the writer’s views 
on the aluminium question generally, and it is 
always good practice to keep slag carefully away 
from the metal whilst adding aluminium to steel 
for castings. This is quite justifiable on the score 
of economy if no other. 


Open Contracts. 


London, S.E., August 21-24.—(1) Steel boiler tubes, 
(2) copper firebox plates, (3) axle boxes, cast steel 
or malleable cast-iron, for the Director-General, India 
Store Department, Branch No. 14, Belvedere Road, 
Lambeth, S.E.1. Tenders by August 24 for (1) and 
(5) and August 21 for (2). 

Sheffield.—Canal dredger, bucket type. The Shef- 
field & South Yorkshire Navigation Company, Ex- 
change Street, Sheffield. (Fee, 10s. 6d., returnable.) 


Tue MANcHester City Councit last week decided to 
purchase 10,000 feet of steel tubing for £3,585 from a 
French concern. The next lowest, that of a South Wales 
firm, was £4,625. Expressing his personal views, Sir 
William Kay, chairman of the Gas Committee, said 
that wages represented about 75 per cent. of the cost 
of the goods, and personally he preferred that the 
work should be kept in this country. An amendment 
was lost by a iarge majority. 


A CONFERENCE OF REPRESENTATIVES of local authorities 
owning electricity undertakings and of authorised elec- 
tric power-producing companies will be held in the 
City Chambers, Glasgow, on September 7 to consider 
a scheme for the constitution of a joint advisory board 
for the West of Scotland Electricity District. It is 
understood that the system to be adopted in a portion 
of the district (including Glasgow) is to be 25 cycles, 
while in the remainder of the area (which includes the 
county of Ayr, Greenock, Paisley and other districts) 
the system is to be 50 cycles. 


BEARING ON THE Home Secretary’s announcement 
in the House of Commons regarding the existing 
regulations in the grinding of metals and cleaning 
of castings, recently reported in the Press, 
we understand that the Sheffield Chamber of Com- 
merce has been in touch with the Sheffield Cutlery 
Manufacturers’ Association. They are going into the 
matter, and have obtained copies of the report with a 
view to giving it careful consideration. It is 
understood that they will make representations to the 
Home Office previous to the drafting of the regula- 
tions. Some of the suggestions which have been made 
for new regulations are regarded as impracticable. 
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Colloidal Oil in Coremaking. 


By J. A. Cormack, B.Sc. 


The specially valuable properties associated with 
colloidal emulsions raise the question as to the 
advantages, if any, which might be obtained from 
the use of colloidal oil in the preparation of cores, 
and a preliminary review of the position and 
prospects points to the probability of improve- 
ments being found in this direction. 

In the colloidal process the treatment of the oil 
is a jpurely mechanical one, and consists in 
atomising it or dividing it into extremely fine 
particles—the largest of which are about one- 
hundredth of the size of ordinary oil particles— 
which, due to their infinitesimal size and to the 
dispersion produced by the process, are capable of 
mixing with water and of spreading much more 
thinly and uniformly over any given surface than 
those of the untreated oil. The material may be 
described as being in an active state, while an 
oil which has not been atomised is, by comparison, 
lethargic. It should be specially noted that lin- 
seed oil so treated remains linseed oil—or, in other 
words, it does not undergo any chemical change— 
with the result that, while it retains all the proper- 
ties peculiar to it, it loses some of its limitations. 
In the following notes a comparison is made 
between linseed oil in its ordinary state and in 
the atomised state. 

Proportion of Oil. 

In practice the quantity of oil necessary for 
coremaking is determined by the amount 
required to ‘‘ wet” or ‘‘coat’’ every grain of 
sand; any oil in excess of this reduces green 
strength, while a less quantity will cause local 
weakness in the baked core. 

Ordinary oil tends to spread somewhat thickly, 
and if a thinner coating could be obtained the 
resulting advantage would be considerable. This 
thinner coating should be found to be obtainable 
by the use of colloidal oil owing to_ its 
atomised state. Paints prepared from an oil so 
treated have greater spreading capacity and 
adhere more strongly, and the same advantages 
may be expected in the case of core sands where 
the oil used as a binder has been similarly pre- 


pared, 
Mixing. 

The mixing of oil and sand requires to be very 
thorough, but is difficult to effect—particularly if 
the latter is damp—and any inequality in the dis- 
tribution of oil will cause excessive tendency te 
deformation where there is a surplus, and uncer- 
tain dry strength where there is a deficiency. 

Tn its colloidal state the oil has the capacity of 
mixing more freely, and indeed possesses an in- 
herent power to mix and to spread. Water is no 
deterrent to it, but provides it with a medium 
by which it penetrates the mass. Mixing should 
therefore be simplified, and the time required is 
likely to be reduced by the use of atomised oil. 


Green Strength, 

The weakness of oil cores arises from the fact 
that the oil between the grains of sand permits 
them to slide relative to one another. The core is 
therefore deficient in shear strength and readily 
suffers deformation—hence the care with which it 
must be handled. With colloidal oil spread more 
thinly on the grains the latter are, to a less extent, 
floating each in its own bath of oil, but will be in 
closer contact, so that the core promises to be 
more stable structurally, while the presence of 
water moisture suggests the possibility of increased 
green strength being available. 


Dry Strength. 

There are no indications that the core will be 
materially either stronger or weaker when col- 
loidal oil is used than with ordinary oil. No ad- 
vantage can be predicted in this aspect of the 
finished core, which, owing to the smaller quan- 
tity of oil used and the greater porosity, might 
conceivably prove to be slightly weaker after 
oxidation and drying. 


Porosity. 
The smaller proportion of oil in the core should 
ensure greater porosity, while the drying out of 


water moisture indicates the likelihood of a 
higher degree of that quality of continuous 
porosity sometimes referred to as permeability. 


Ease of Extraction. 


Here also the smaller proportion of oil promises 
satisfactory results, although no absolute improve- 
ment can be definitely inferred. 

These comparative statements—expressed as con- 
servatively as possible because of their inferential 
nature—will, it is hoped, encourage discussion and 
experiment in a direction which at least promises 
increased advantages in oil cores without accom- 
paniment, so far as can be seen, of any disad- 
vantages. 


The Leyland Portable Fire Pump. 


The portable fire pump illustrated herewith has 
been designed primarily for fire-fighting in rural 
districts, but its light weight, enabling two persons 
to carry it with ease, and its low cost, recommend 
it as a useful appliance in works and foundries for 
manipulation by amateur brigades. 

The equipment consists of a two-stage Rees- 
Roturbo pump (an exclusive feature of Leyland 
fire apparatus), direct-driven by an 8-h.p. water- 
cooled twin-cylinder engine, fitted to a tubular 
frame standing on four feet. The apparatus has 
been arranged for mounting on a two-wheeled car- 
riage, pneumatic tyred, which can be towed with 
safety behind any vehicle at speeds up to 50 miles 
per hour. ‘The outfit is capable of delivering 110 
gallons per minute at 70 lbs. pressure, 92 gallons 


per minute at 95 lbs. pressure, and 75 gallons per 
minute at 100 Ibs. pressure, with a suction lift of 
5 ft. Useful jets are obtained with two §-in. 
nozzles. Cooling water for the engine is supplied 
from the tank, and from the delivery side of the 
main pump. ‘The lubrication is pump-operated, 
drip feed from an oil tank. The vacuum pump 
is of the single-acting piston type, friction-driven 
off the engine crankshaft. The engine may be set 
in motion by either a handle or a kick-starter. 
The suction hose used is approximately 3 in. bore. 

The total weight of the set, ready for trailing, 
with suction hose, tool box, ete., is 5 ewt., but 
the pumping unit only, easily carried by two men, 
is approximately 2} cwt. (Both weights include 
tanks filled with petrol, oil, and water respec- 
tively). 


A WELL-KNOWN JAPANESE shipping company propose 
to erect new office buildings in Osaka during the 
coming autumn. The building will be eight or nine 
storeys high and will be the second largest in Japan. 
There is likely to be an opening for the supply of 
building materials of various kinds. Particulars can 
be obtained from the Department of Overseas Trade, 
35, Old Queen Street, Westminster, S.W.1. 


POSTLETHWAITE’S IRON-ORE MINES at Moor Row, 
which have been supplying ore to the Cleator Moor 
furnace, have been obliged to close down, and work 
has also ceased at the Margaret Mine at Cleator Moor. 
Lord Leconfield’s Crowgarth mine will be seriously hit, 
and the outlook at Stirlings’ mines is not very a 
ful, the men there working three days a week. The 
High House mine at Frizington is being dismantled. 
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Correspondence. 


[We accept no responsibility for the statements made 
or the opinions expressed by our correspondents. | 


Why Mild Steel Castings ? 
To the Editor of Tae Founpry Trape Journat. 


Sir,—The leading article entitled ‘“‘ Why Mild 
Steel Castings? ’’ in your issue of July 19 raises 
a point which is extremely provocative of discus- 
sion, whilst at the same time being of considerable 
interest to manufacturers of the light steel 
castings referred to. 

Having spent a good deal of time directly con- 
nected with this branch of the industry, a 
I may be permitted to deal with a number of the 
points raised in your leader. 

In the first place, most modern specifications 
insist that a casting must be “ true to pattern,” 
and a certain percentage of the castings are either 
cut up or broken with a view to forming con- 
clusions as to their general soundness. At the 
same time there is a great deal of actual prac- 
tical application in the subject matter of your 
article, as it is an undoubted fact that in many 
cases less trouble is experienced in producing an 
article from a steel of fairly high carbon content 
than is the case when the same article has to be 
produced in a dead soft material. 

A very large proportion of the light steel cast- 
ings made is demanded by the manufacturers of 
chassis for various types of motor vehicles, and, 
from the producers’ standpoint, it is at once 
admitted that some of these castings would be 
easier to produce in a medium carbon steel. The 
fact remains, however, which I am afraid has 
been overlooked, that in a part subjected to alter- 
nating bending stresses of a high periodicity, not 
to mention in many cases severe impact shock, it 
is better that the parts should be made of a soft 
ductile material rather than of one which tends 
towards brittleness. In other words, it is better 
that the part should have the capacity to bend 
rather than break. Probably this is a more im- 
portant consideration than the mere question of 
machining difficulty. as, of course, it would not 
be seriously advanced that a 0.5 per cent. carbon 
steel, well annealed, would represent any appre- 
ciable_ difficulty in machining where modern 
machine tools are concerned. 

Many of these castings are of such intricate 
design, and very often contain such marked varia- 
tions of section, that the casting in the “ as-cast” 
condition is in a state of very great stress. The 
case of certain types of cast-steel wheels for road 
vehicles furnishes a good illustration. I have seen 
in my own experience a good many cases where 
these wheels have been inadvertently cast out of a 
charge of steel much too hard for the purpose, 
the result being that, after cooling down, they 
have cracked very badly in their cold condition. 
In other cases a perfectly good, sound wheel has 
** flown”? almost immediately when touched with 
the pneumatic chipping-hammer used by the 
fettler, the vibration set up in the compara- 
tively brittle material being sufficient to release 
by fracture the very heavy casting stresses exist- 
ing in the wheel. 

It is at once admitted that these wheels would 
both run better and have a greater tendency to 
soundness than would be the case were they made 
in very soft steel. But T am afraid that the facts 
above given represent quite a serious technical 
disadvantage in using harder materia! 

I think you will agree that the “ soft-casting 
fetish ’’ received some little impetus during the 
period of the increasing popularity of the electric 
furnace. It has been definitely claimed as an 
advantage that these furnaces produce material 
so sound and free from gases that, assuming the 
carbon and manganese contents be kept dead low. 
a material is produced which is so ductile as not to 
require annealing. 

During the time that this supposition was being 
circulated, the various forms of shock and alter- 
nating tests were not in their present forward 
position, and were never included as a part of the 
specification for any steel castings. Had this been 
the case the fallacy would have received its death 
blow long ere this. 

In spite of the above facts, which are all more 


or less contra to the idea of a medium carbon steel 
replacing the existing mild steel for castings, 
there are, of course, a great many points in favour 
of its more general adoption for certain types of 
work. Indeed, I do not consider it should be 
imagined that this is not put into practice to a 
very large extent. The making of castings in 
steel of about 0.4 per cent. carbon is quite a regu- 
lar occurrence, but although it may be taken that 
on an average there is a little less tendency towards 
unsoundness troubles in this material than is the 
case with a dead mild steel, I do not consider that 
the idea should gain ground that the general adop- 
tion of a steel of medium carbon content would 
prove the solution to the many and varied troubles 
of the steel foundry. 

Tt would have been interesting, Sir, if you had 
said what you consider to be the theoretical reasons 
for the greater soundness of the harder material. 
T note your remark that the lower the carbon the 
more difficult the steel is to “kill.’? In electric 
furnace practice this is surely hardly the case, 
and I would tentatively suggest that the advan- 
tage, if existent, is related to the fact that the 
low-carbon, low-manganese steel possesses solu- 
bility for mould gases, whilst liquid in a more 
marked degree than is the case with the harder 
steel, these gases being released from solution 
during solidification. Or again, the carbon and 
Manganese may act as a means of enabling the 
steel to retain absorbed gases in the form of a 
solid solution through the period of solidification. 

Your last paragraph with reference to the 
formation of a research association for light steel 
castings is one which can only meet with complete 
approval. As a matter of fact, I touched upon 
this point to some extent in my recent Paper to 
the Manchester Conference of the Institute of 
British Foundrymen. 

Thanking you for your interesting leader, which 
will undoubtedly cause discussion which cannot 
fail to be of a valuable nature.—yYours, etc., 


Tue Braintree Castincs Company. 
Frepk. A. Metmorn, Foundry Manager. 


[Since the melting point of low-carbon steel is 
higher than medium-carbon steel there is probably 
a greater reactivity with the material forming 
the hearth, and these reactions evolve gas, which 
requires metallurgical attention. An equilibrium 
is always formed between the container and the 
molten steel, which is distinctly delicate, but the 
higher the temperature of the bath the greater 
the delicacy of this equilibrium, and obviously the 
more skill required to control it. Additionally. 
some metallurgists consider carbon as a “ killing ” 
agent, for in carburising a bath with pig-iron they 
do not get a 100 per cent. yield, and assume the 
difference in the theoretical and actual yield to be 
utilised in ‘‘ killing” the steel. From the above 
it will be seen that we have associated the relative 
soundness of medium- and low-carbon steels to be 
associated with difficulties of manufacture. The 
above does not contradict Mr. Melmoth’s con- 
clusions; it merely amplifies them.—Eprror.] 


Tue ‘“ London Gazette’’ for August 3, 1923, con- 
tains the minimum rates of wages (as varied) for 
female workers in the stamped or pressed metal wares 
trade, under the Trade Boards Act, 1909 and 1918 
The rates are effective as from August 13, 1923. 


WE UNDERSTAND that the Vickere-Spearing Boiler 
Co.. Ltd., of 20, Kingsway, W.C.2, have now received 
official confirmation of the order from the Birmingham 
Corporation for six water-tube boilers with super- 
heaters, economisers, stokers and all accessories. The 
boilers are for a normal evaporation of 35,000 Ib. per 
hour at 325 Ib. steam preseure. 


British Empire Steel Corporation._—A Reuter’s cable 
from Sydney (Nova Scotia) states that the pipe lines 
supplying water to the plant of the British Empire 
Steel Corporation have been blown up with bombs at 
several points and the works have been forced to 
close. One of the explosions occurred in the very 
heart of the city. The employees of the Corporation 
have been on strike for several weeks. In order to 
prevent serious loss from lack of water needed for 
the various operations, particularly the coke ovens, 
arrangements are being made to supnly, for the time 
being, a small quantity for its most vital needs 
from a section of the city reservoirs. 
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The “YULCANIA” PATENT WHEEL MOULDING MACHINE. 


Patent No. £049. 


4 Ww" 


THE “VULCANIA” PATENT WHEEL MOULDING MACHINE is for moulding spur wheels with straight, sloping or 

Vee-shaped teeth, also bevel wheels, skew gear wheels, worm wheels and internal wheels. The machine head is carried 
on a pillar which is held in a base-plate bedded in the floor sand, and is made to slide on the pillar by means of a lever and 
link carried on a joint bearing, or by rack and pinion, or screw if thought advisable for the particular work it is being used for. 

An adjustable stop collar is provided for accurately deciding the depth of mould. On the removable head a slide is carried 
for supporting the patterns of the teeth to be mouided. This slide is made adjustable by screw or pinion gearing to the 
diameter required. The number of teeth to be moulded is decided by a special dividing plate into which a steel wedge or 
finger engages. The special dividing plate has milled vees, at the angle of 60° inclusive, around its circumference, to receive 
the steel wedge, which is adjusted by a screw having an internal spring to keep it in tension and to lock the head when 
ramming operations are being carried out. 


JAMES EVANS & CO., sarrannia works 


(MANCHESTER), LIMITED. 


BLACKFRIARS, MANCHESTER. | 
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IRON AND STEEL MARKETS. 
Pig-iron. 


MIDDLESBROUGH.—Movements in regard to the 
Cleveland iron market during the current month are 
usually on a restricted scale, but on this occasion are 
perhaps exceptionally quiet, the transactions recorded 
from week to week indicating a degree of inactivity 
seldom experienced even in periods of extreme stagna- 
tion. There can, however, be no question that a serious 
depression, both in home and shipment demand, has 
developed of late, and it can only be hoped that a 
revival of business may be realised when the holiday 
season, now at full tide, has terminated. On Tees- 
side conditions disclose further accumulations of pig- 
iron stocks in makers’ yards, while shipments from the 


port have decreased already to a third of the quantity | 


exported in the corresponding period last month. 
Prices also have a weaker tendency, although nominally 
unchanged, No. 3 G.M.B. being quoted at 103s. per 
ton, while No. 1, though scarce, has dropped from 
115s. to 110s. No. 4 foundry and No. 4 forge are 
nominal at 100s. and 97s. 6d. per ton respectively. 

The decreased volume of business in the hematite 
market has had the natural effect of reducing produc- 
tion, with the resulting announcement of the closing 
down of two furnaces at the Normanby works of 
Messrs. Pease & Partners, Limited, and of one at 
Messrs. Samuelson’s (Messrs. Dorman, Long & Com- 
pany, Limited). This reduces the number of furnaces 
on hematite to 15, and the total number of furnaces 
in blast on the North-East Coast to 43, there being 
11 on Cleveland iron and 17 on basic and other kinds 
of iron. The total at the end of June was 48. Prices 
quoted last week were very irregular, with the tendency 
rather weaker. Some makers were still adhering to 
100s. per ton for East Coast mixed numbers, but busi- 
ness has been put through at well below this figure, 
and 98s. per ton would probably represent a fair 
average price. In West Cumberland and North Lanca- 
shire prices are fairly steady, Bessemer mixed numbers 
being quoted at 112s. 6d. per ton delivered Glasgow / 
Sheffield, and 115s. to Birmingham/South Wales. 

MANCHESTER. Markets here, as in other centres 
of the trade, continue practically idle, local ironfounders 
still maintaining the hand-to-mouth policy of buying. 
Derbyshire makers, it is reported, are now willing to 
accept orders at 95s. per ton at the furnaces, and it 
is generally supposed here that even this price could 
be shaded to a considerable extent by anyone willing 
to take a fair quantity. | Northamptonshire foundry 
iron was quoted up to 95s. on trucks, but although 
this may be obtained in some of the nearer markets, 
it is out of the question for the Manchester trade. As 
for Scotch foundry iron, the demand here is, if any- 
thing, rather worse than for common iron. 

THE MIDLANDS.—As an exception to the general 
rule, there is reported a slightly improved inquiry for 
pig-iron in this area, one or two furnace interests 
having also increased their order-sheets by sales total- 
ling as much as 200 tons at a time, but others have 
not participated in this improvement. In these latter 
cases quotations are as weak as ever; in fact, it 
is doubtful whether they can properly be called 
quotations in that any reasonable offer would be 
favourably considered. Very little iron changed 
hands at Birmingham market, and it was rather diffi- 
cult to check prices in the absence of business. Quota- 
tions:—Northamptonshire No. 3 foundry, 95s. to 
97s. 6d.; Derbyshire No. 3 foundry, 97s. 6d., all net 
f.o.t. furnaces. 

SCOTLAND.—Conditions in the Scottish iron trade 
remain practically unchanged, very little business 
being done with the Falkirk founders of late. They 
can now buy No. 3 Middlesbrough at 108s. 6d. and 
No. 4 foundry at 5s. per ton less, but No. 3 Scotch 
is still being quoted under the Middlesbrough price, 
and is obtainable at 105s. delivered. On the export 
side business continues to be very quiet. No. 3 Scotch 
is quoted at 108s. 9d. f.a.s. Glasgow. There is no 
business passing in hematite. The number of furnaces 
in blast has been increased by four, which were off 
for flue cleaning. 


Finished Iron. 


Business in the principal markets for finished 
material is virtually in suspense during the annual 
holiday month, and with the majority of works closed 
down there is practically no change to report in the 
conditions previously outlined. In South Stafford it is 
anticipated that there may be some small accumulation 
of orders during the holiday, but users are not 
attempting to cover é¢ven their known requirements 


over any period. This‘ policy has been the only possible 
one for them for some time, and it is doubtful if 
producers would want to enter into long contracts. 
Some of them are hoping that the efforts of the 
Government to find employment, and to induce others, 
such as the railway companies, to do so also, will 
result in improved demand and a recovery in prices, 
which manufacturers assert is inevitable unless there 
is a reduction in costs, and this at the moment does 
not seem very probable. 


Steel. 


Business in all branches of the steel industry con- 
tinues unsatisfactory, and notwithstanding occasional 
periods of active employment, the prospects at present 
do not certainly encourage optimistic views of an early 
realisation of normal industrial activity Unfortu- 
nately, inquiries among the large works do not reveal 
any signs of immediate business coming along, or any 
suggestion of it doing so in the near future. Many 
of these firms report no new business, with drastic 
plans for closing down as old contracts are completed. 
At Sheffield, following the reduction of prices in basic 
billets, acid qualities have eased 10s. to £12 10s. per 
ton delivered works, but these prices are merely 
nominal, and billets to specification can be bought at 
£11. Ferro-alloy prices are generally unchanged, 
with the tendencies noted last week maintained. In 
the case of ferro-manganese, however, a reduction of 
30s. per ton has been made in the export price, making 
the figure now £18 10s. per ton f.o.b. Demand is 
very quiet, but America is reported to be taking con- 
tract material satisfactorily. The tinplate market is 
very quiet, buying being chiefly confined to near deli- 
veries with very little forward business passing. 
Australia and South America are both taking some 
plates in standard sizes, all for delivery as quickly as 
possible ; the home trade is proceeding very cautiously. 
Quotations for coke quality remain :—I.C. 14 x 20, 
112 sheets, 108 Ibs.. 23s. 15d. per box; I.C. 28 x 20, 
56 sheets, 108 Ibs., 23s. sd. per box, net cash, f.o.b. 
Bristol Channel ports. 


Scrap. 


With most of the principal consuming trades idle 
at present, the demand for scrap material is unusually 
quiet, merchants supplying this form of metal report- 
ing business as exceptionally dull. Quotations 
generally are consequently a shade weaker, the follow- 
ing representing current prices at Middlesbrough last 
week, in each case for delivery at works:—Heavy steel 
scrap, 75s.; steel turnings and cast-iron borings, 65s. ; 
heavy cast-iron (machinery quality), 82s. 6d.; ditto 
(ordinary), 77s. 6d.; heavy wrought-iron piling scrap, 
77s. 6d.; special heavy forge scrap, 95s. per ton. In 
Scotland a number of the foundries are experiencing 
strike troubles, and this, in addition to the scarcity 
of orders, is affecting the demand for cast-iron scrap 
still more. On the other hand, stocks seem to have 
been considerably depleted, and there is not a great 
quantity available for prompt delivery. Heavy 
machinery metal and scrap railway chairs are about. 
90s. per ton, and ordinary heavy cast-iron scrap about 
80s. ; light metal and furnace fire-bars, 65s. per ton. 


Metals. 


Copper.—Values in the standard copper ‘market 
during the past week maintained the steady tendency 
previously noted, the extent of fluctuations on the 
whole being confined to a few shillings each day. 


* Home consumptive demand is somewhat restricted at 


the moment by holiday influences, while political con- 
ditions on the Continent, and the collapse of the 
German exchange, are disturbing factors inimical to 
active business abroad. New York cables advise a 
shade weaker tone in electrolytic, which has been 
offered down to 145 cents f.o.b., while a fair line 
was taken by leading home cable-makers of American 
wire bars at about £72 5s. a ton c.i.f. for early 
September arrival, but purchases since could be made 
at under £72. The further sharp set-back in the 
dollar rate of sterling had not the least effect on the 
market, although this really means proportionately 
stiffer c.i.f. costs. Some inquiry has been reported on 
French and German account, but competition on the 
part of dealers has been very keen. Current quota- 
tions :—Cash: Thursday, £64 12s. 6d.; Friday, 
£64 5s. ; Monday, £63 17s. 6d. ; Tuesday, £63 12s. 6d. ; 
Wednesday, £63 15s. Three Months: Thursday, 
£65 5s.; Friday, £65; Monday, £64 12s. 6d.; Tues- 
day, £64 10s.; Wednesday, £64 10s. 
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FOUNDRY 
FLASKS 


MADE FROM ROLLED STEEL 


LIGHT 

ACCURATE 

STRONG 

DURABLE 

RIGID 
INTERCHANGEABLE 


STERLING FOUNDRY SPECIALTIES L*? 
Sterling Works, BEDFORD. 


London Office:—13, VICTORIA STREET, S.W.1. 


ONE OF TWENTY 
DIFFERENT STYLES 


the right Fan a 


is the one that does the work and does it 
well with the minimum running cost. From 
the wide range of various designs of 


we can select the right Fan for your purpose 
because we have a thorough knowledge of Fan 
applications, acquired by years of experience. 


atk ane tis Your requirements are first carefully studied 
Problems to us. and the Fan then selected that will do the work 


Mechanical Boiler efficiently through a long life of hard service. 
draught, Ventilation, 


Blowing DAVIDSON & CO., LIMITED, 
Sirocco Engineering Works, BELFAST, 


STYLE 
| 
TRADE 
= 
OY Ly Centrifugal Fans 
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METAL MARKETS—continued. 


Tin.—Notwithstanding some improvement in the 
statistical position, business in this section of the 
metal markets has been on a restricted scale, not 
unusual at the holiday season, while movements as 
regards values disclose, if anything, an upward ten- 
dency. The home demand has continued disappoint- 
ing, but it is likely that Welsh consumers will 
have to place good orders in the early future. The 
outlook in tin cannot be said to be very encouraging 
at the moment, but the home stocks are light, and, 
as the price stands at a fairly reasonable level, there 
is no reason to feel very pessimistic as to future 
developments. 

Ricard & Freiwald’s statistics of tin for July are 
appended :— 

Stocks, LANDING AND AFLOAT, EvropE AND AMERICA. 
—United Kingdom: Stocks in London, 1,794 tons; 
stocks in other ports, 1,982 tons; total, 3,776 tons. 
Landing and in transit, 485 tons; afloat from Straits, 
750 tons ; afloat from Australia, 100 tons ; total, United 
Kingdom, 5,111 tons. Holland: Banca spot, 2,192 
tons; Banca and/or Billiton afloat to Europe and 
America, 1,511 tons. Continent: Straits afloat, 1,240 
tons. United States: Spot and landing, 2,037 tons; 
afloat, 6,085 tons; total visible supply, 18,176 tons. 

Current quotations :—Cash: Thursday, £184 15s. ; 
Friday, £183 15s. ; Monday, £182 5s. ; Tuesday, £183; 
Wednesday, £184. Three Months: Thursday, 
£185 10s.; Friday, £184 15s.; Monday, £183 10s. ; 
Tuesday, £184; Wednesday, £185 5s. 


Spelter.—Business in this metal during the current 
week has been on a fairly active scale, although the 
buying movement then noted has not developed 
further, and realisations for profit-taking purposes are 
reported. The intrinsic position, however, _ still 
remains sound and little metal is being offered by 
Continental producers. At the present rate of Euro- 
ge production, undoubtedly American spelter will 
»e required in this market, and it appears as if the 
hitherto reserved attitude of producers in the States 
will be rewarded in due course by the payment of a 
higher price for their exportable surplus than seemed 
at one time probable. Current quotations :—Ordi- 
nary: Thursday, £31 12s. 6d.; Friday, £31 10s. ; 
Monday, £31 10s.; Tuesday, £31 15s.; Wednesday, 
£31 18s. 9d. 


Lead.—The market for soft foreign pig continues 
steady, with values showing a_ slightly improving 
tendency. Some weakening of prices is probable, 
however, upon the complete cessation of the dock 
strike. It is significant that in spite of the large 
withdrawals of metal from warehouse, the stocks in 
the latter have increased cons!derably. Stocks of lead 
on August 1 totalled 1,815 tons, an increase over the 
previous month of 1,652 tons. Current quotations :— 
Soft foreign (prompt): Thursday, £24 Qs. 6d.; 
Friday, £24; Monday, £24 2s. 6d.; Tuesday, £24; 
Wednesday, £23 17s. 6d. 


Personal. 


Coronet E. W. R. Pryxey and Major G. P. Denton 
have been apoetes directors of Swan, Hunter and 
Wigham Richardson. 

Mr. H. Morean, assistant to the general manager 
of the Swansea Harbour Trust, has been appointed 
dock superintendent of Swansea Dock. 

Mr. H. Gratton, consulting metallurgical engineer 
to the Irish Free State, has removed from Woodstock 
Gardens to 19, Adelaide Road, Dublin. 

Mr. A. Warris has received from the directors and 
staff of the Royds Foundry of John Robinson’s, Eccles- 
field, an oak hall chiming clock, in order to show their 
appreciation of his 40 years’ service as cashier. 

Sm James McKecunie has, owing to the unsatis- 
factory state of his health, decided to retire from 
the active management of Vickers’ Naval Armament 
Works at Barrow-in-Furness. 

Mr. Jesse L. Jones, who is the chemical and ex- 
perimental engineer of the Westinghouse Electric and 
Manufacturing Company, East Pittsburgh, Pennsyl- 
vania, left New York by the s.s. ‘‘ Manchuria ’”’ on 
August 2 for Hamburg, thence travelling via Berlin 
and Paris to London. He will be at the Hotel Cecil 
on or about Friday, August 24, and we understand 
this gentleman is interested in getting in touch with 
persons having new technical materials, processes and 
inventions valuable to the electrical industry. After 
Mr. Jones’s stay in London he will proceed for a 
tour throughout Great Britain with the American 
Foundrymen’s Association Tour for the purpose of 
visiting foundries of England, and he will attend the 
International Foundrymen’s Convention in Paris, after 
which he will visit the foundries of France and 
Belgium. 


Trade Talk. 


THE SHIPBUILDING ESTABLISHMENT Of Messrs. Short 
Bros., Pallion, Wearside, is closing down owing to the 
boilermakers’ dispute. 

By PERMISSION of Sir Robert A. Hadfield, Bart., 
the managers and foremen of Hadfields, Limited, held 
a garden party in Parkhead Grounds on August 6. 

THE RAILWAY ELECTRIFICATION SCHEMES recently sug- 

ested by the Industrial Group of the House of 

commons in a letter to the Prime Minister, are esti- 
mated to cost between 40 and 50 millions sterling. 

Pic-1ron Suipments from Leith Dock during July 
totalled 951 tons, of which 360 tons went to Danzig, 
200 tons to Gothenburg, 100 tons to Amsterdam and 
the remainder to Antwerp, Copenhagen and Dunkirk. 

Ir 18 UNDERSTOOD that negotiations are proceeding 
for the acquisition of a large tinplate works in the 
Morriston district, four miles from Swansea. — Those 
negotiating for purchase are connected with an import- 
ant local group of coal and metal interests. ‘ 

Tue business of Messrs. Fortis & Partners, 66, Vic- 
toria Street, Westminster, S.W.1, has been acquired 
by the Low Engineering Company, Limited. Mr. 
H. S. O’Brien (late of Vickers, Limited) is remaining 
with the Company. 

Messrs. C. H. Batey, & COMPANY, 
Lrmrrep, Tyne Engine Works, Barry Dock, have 
secured the contract for the repair of the steamer 
“Cormount,’’ which recently sustained severe bottom 
damage through being ashore at Penzance. The work 
will give employment to a large number of men for 
several weeks. The vessel is owned by Cory Collieries, 
Limited. 


Obituary. 


Mr. Witi1am Fox, managing director of the firm of 
Sydenham & McOustra, Limited, ironfounders, of 
Beacon Street, died at Walsall recently. 

Mr. G. H. Burrows, M.I.M.E., Chief Draughts- 
man and Personal Assistant to the Chief Mechanical 
Engineer, Great Western Railway, died recently. 

Mr. JosepH CHARLES Mapprn, who for many years 
was connected with the well-known Sheffield firm of 
Mappin Brothers, died recently at Hove. : 

Me. James SHENTON, head of the Edison Engineer- 
ing Works, Great Bridge, West Bromwich, died 
recently at his residence at Caunsell, near Cookley, 
Kidderminster. 

Mr. Roserr W. Hont, at the age of 84, recently 
died in the United States. He was well-known for 
his work in the development of steel mill practice and 
was largely identified with the application of the 
Bessemer process in America. Mr. Hunt patented 
many processes and machines fo: the new industry, 
including the first automatic rail-mill tables. 

Mason Witt1aM Tozer, director of the United Steel 
Companies, Limited, died recently at his Sheffield 
residence. Major Tozer was the second son of the 
late Alderman é. Tozer, J.P., who was Master Cutler 
in 1875 and Mayor of Sheffield in 1880. He joined 
the firm of Messrs. Steel, Peech & Tozer, Limited, 
in 1876, and subsequently sat with his father and 
brother on the board of directors. 


Company News. 


James Mullen & Company, Limited, 156, St. Vincent 
Street, Glasgow.—Capital £1,000 in £1 shares. Scrap 
metal merchants. Se 

Milner’s Safe Company, Limited.—Dividend at the 
rate of 10 per cent. per annum, less tax, for the year 
ended May 31, the same as last year. ’ 

Brunswick Engineering Company, Limited.—Capital 
£2,000 in 1,900 preference shares of £1 and 2,000 
ordinary shares of 1s. each. Director: H. B. Lake. 

Walter Pearson (Machinery), Limited, 14, Lower 
Priory, Birmingham.—Capital £3,000 in £1 shares 
(2,000 ordinary and 1,000 10 per cent. cumulative pre- 
ference). 

Renown Forge & Engineering Company, Limited, 
4, Worswick Street, Newcastle-on-Tyne. — Capital 
£2,000. Directors: T. 8S. Armstrong, E. Gunn and 
C. Wilson. 

J. Grayson, Lowood & Company.—Profit, £4,898: 
brought in, £1,072; available, £5,970; final dividend 
of 34 per cent., making 6 per cent. for year, tax free; 
carried forward, £2,253. 

Chatteris Engineering Company, Limited, 139 and 
140, Gresham House, Old Broad Street, London, E.C.— 
Capital £25,000 in £1 shares (10,000 cumulative 
preference and 15,000 ordinary). 

Maule, Hunter & Company, Limited, 11, Waterloo 
Place, London, S.W.1.—Capital £20,000 in £1 shares. 
Engineers, etc. Directors: W. P. Maule (chairman), 

G. Hopewell, and J. Hunter. 
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